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‘Aveling & Porter, Ltd., 


RocuxsTser, Kent. 
and 72, Cannon Srreet, Lowpor, 

STEAM ROLLERS. ROAD LOCOMOTIVES. 
STEAM CULTIVATING MACHINERY, 
STBAM WAGONS. emg 
CEMENT-MAKING MACHINERY. 


arrow & Co., Ltd., 


SHIPBUILDERS AND ENGINEERS, 
GLASGO 


SPEEDS UP TO 45 MILES AN gh g 
PADDLE OR SCREW STBAMBRS O 
Bxocrrriona, SHaLtow DRAUGHT. 
Repairs on Pacific Coast 
by YARROWS, LIMITED, Victoria, British 
Columbia. 6093 


umbia, 
SHIPBUILDERS, SHIP REPAIRERS AND ENGINEERS. 


ohn Bellamy, j imited, 
J MILLWALL, LONDON, B. in 
General OConsTrucrionaL Bu@INRERs, 


Boilers, Tanks & Mooring Buoys 
Srais, Perro. Tanks, Arn Recervens, STEEL 
Currys, RiveTep St2aM AND VENTILATING PIPEs, 
Hopprns, SpecraL Work, REPAIRS OF ALL Kurps. 





A. G. Mi 2rtord, [i 


CULVER STREET WORKS, COLCHESTER 
On ADMIRALTY awp Wak Orrice Lisps. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 

See emanate page 33. 


ATENT baba? <4 Ba ILERS, 
, UTOMATIC FEBD REGULATORS, 


And adjaie Machinery as supplied to the 
Admiralty. 21 





enry Butcher & Coa, 


VALUBRS any AUCTIONEERS, 
8 ing in the 
BNGINBERING, FOUNDRY & METAL TRADES. 


for 
PLANT AND MACHINBRY. 
63 anp 64, CHANCERY LANE, 
LONDON, W.C. 2. 
"Phone: Holborn 2295. 
Telegrams: Penetrancy, Holb., London. 


ranes.—Electric, Steam, 
HYDRAULIC and HAND. 


of Sy sta sizes. 
GEORGE RUSSBLL & OO., Lrp., 
Motherwell, near Glasgow. 6451 
STEHL TANKS, PIPHS, GASHOLDERS, &c. 


F[thos. Piggott & & Co., Limited, 


4457 


6391 








INGHAM. 
See Advertisement last week, page 110. 


Pp lenty and on, 
LimirTep. 
MARINE BNGINBERS, &c. 
Newsury, BneG.anp. 








ank Locomotives. 





Specification and Workmanship equal to 
Main Line Locomotives. . 
Rk. & W. HAWTHORN, LESLIE & CO., Lap.,, 
Eneingrrs, NEWCASTLE-ON-TYNE. 
[ine Glasgow Railway 
Engineering Company, 
GOVAN, GLASGOW. lap. 
London Office—13, Prceia ny oe 5.W. 
Manvr. 
RAILWAY CARRIAGE, WAGON cND TRAMWAY 
CARRIAGE &2 WAGON IRONWORKS, also 
CAST-STE AXLE BOXES. 6539 


P BL 





& W. MacLellan, Limited, 


canes 3 WORKS, GLASGOW. 
MANUFACTURERS OF 


RAILWAY CARRIAGES AND WAGONS, 


OF EVERY DESCRIPTION. 
RAILWAY IRONWORK, BRIDGBS, ROOFING, &c. 


Chief Offices: 129, Trongate, Guas¢ow. Od 8547 
Registered Offices: 1064, Oannon St., London, B.C. 


Poller, Horsey,Sons & Cassell, 
Le <p 

SALE AND VALUATION 

PLAST AND MACHINBRY 


ENGINEERING WORKS. 
11, BILLITBR SQUARE, B.C. 3. 





1834 





[vincible (sue (lasses. 





BUTTERWORTH BROS, Lid., 


19 °¥ achts, Launches, or Barges, 


(Sampbelis & He, L@ 


Gear Cutting. 


Worm Wheels cut up to 13 ft. diam. 
Bevel and Mitre Wheels planed up to 3 ft. diam. 


DOLPHIN FOUNDRY, LEEDS. 4547 





Built complete with Steam, Oil or 
Motors, ; or Machinery supplied. Oa 
VOSPER & CO., Lrp., Broa Streeqy, PorTsmouTH 


Gheet Mee! Stam 8 or 


GARTSHERRIE ENGINERRING ! « FORGE. Co. es 
50, WELLINGTON STREET, GLasGow. 6205 


trol 
3551 








ER FUBL APPLIANCES. 


Systems 
PRESSURE, AIR, STEAM. 
For Boilers of ali types. 
KERMODES LIMITED, 
35, The Témple, Dale Street, 


Liv 1; and 
108, Fenchurch §8t., London. 
Speciality. 


Naval Outfits a 


4078 





ocomotives Tank Engines| 

designed and construeted 
MANNING, WARDLE AND COMP. 

Boyne Engine Works, Leeds. 2487 

See their Illus. Advertisement, page 121, last mae 


C oO chran MULTITUBULAR AN 


CROSS-TUBB TYPHS. 
See page 101. 


Boilers. Bs 


RAILWAY AND TRAMWAY ROLLING STOOK. 


He: Nelson & Co L4- 


Tur GLaseow nee Sroox any PLanr bby 
MorHERWELL. Od 3388 


fl Giripoly 23 
MAUOHINE BBLTING. 
Drivize 


(onveying 


Fylevating 


, LIMITED, 
Od 














Souz MANUFACTURERS 


Levis & Ty lor, Ltd., 








I[iubes and Fittings. 


Glasgow and Birmingham. 


See Advertisement page 69. 


Rxbber 


6462 
MANUFACTURERS. 





Suction 


Hose Sarr. 


GUTTA PERCHA & RUBBER, LIMITED, 
Oanada. 





Toronto - - 6702 
7 CARBON 
QO? l ants DI-OXIDE 


for Chemical & Mineral Water Mfrs. & Breweries. 
Reap & CamMPBELL, Ltd., 109, Victoria 8t., London, 
S.W. Telegramse—"* Valorem, London.” 


Mrssrs. Y. 
G tewarts and Lvs, | Psa sae" 


= OS x toueapen? [oe eee 11a. 


oyles Limited, 
FEED WARD DET AM, MANOHRSTER, ’ 


CALORIFIERS, WVAPORATORS phere 
CONDENSERS, | alg HMATERS. 
STEAM KBTTLES. 


te Patent — 

SYPHONIASTHAM TAPS, HEDU REDUCING VALVBS. 
jass GUNMETAL STBAM 

ATHR SOFTENING and FILTERING, 6723 





arrow Patent 
ater-tube 





ie mel & oe L# 


Luverrorp Wo: 6054 


RKB, 
See Pull Page Advt., page 58, yee 


Foreings. 
‘Walter Gomers & Co., Itd., 


HALESOWEN. 


He4. Wrighteon & (0, 
LIMITED. 


See Advertisement page 46, June 7. 








Q? ire Hyttiacteurs 


for Publicand Private Bldgs., Blectric es , &c, 
THe Barrisn Fire APPLIANCES Oo., 
St., London, 8.W. Telegrams—“ Nonacia, hondon 


nst.C.E., I. Mech. E., B.Sc., 


and all Bo agineering beg age ag eo Mr. G. p. 
KNOWLES Assoc. C.™., F.8.1., 
M.R.San.I., oat CANDIDATES personally 
or by correspondence, Hundreds of successes. 
Courses may commence at any time.—39, Victoria 
St., Westminster, 8.W. 6789 


Cre (Electrically Weldedor 


hand for all Lom “rood also Chain Fit- 
tings, Rings, H, look Srivele, Shack les, &c,; Pulley 
Blocks for use with Ohains, W' or Hemp 
Rope; Repetition Smithwrart and | Onattn » Plain or 
machin Reliable Sa ie cohen veries and 
reasonable prices.—S ley as 
Limited, Cradley Heath. Nos 








['sylor & (jhallen 


Presses. 


TAYLOR&OHALLEN, Lv., Bugineers, BinminenamM 
See Full Page 3 Advertisement May 33. 


G witches and 
C rossings. 


Tf. SUMMBRSON & SONS, LIMITED, 
DaRLiIneror, 





Tur Giasecow RoLuime Frese cid Bian Woo 


Hee Nelson & Co., Ltd., 


J Butidersof RAILWAY OARKIAGHS, WAGONS 
ARS and EVERY OTHER D: PTION OF 
TRAMWAY ROLLING STOOK. 
<4 Wasene and Axes, Rattway Puan. 
nay Smiru Work, lrow anp Brass OCastTines. 
PresseD STEEL Work OF ALL 
Office and Chief Works: Motherwe 
Office: 14, Leadenhall anet, B.C. 
See Illustrated Advt. in‘ alternate issues 


Builders of 


HEAVY and 
All Gauges end 


mi aoe ——— 
* a toate one Mew ¥ork. 





]_ecomotives, 
in 





le Address—StaPELy, New Yorx. #600 
New Catelogue 12 A mailed on 


R. Y. Pickering & Co., Lid., 
(BeTaBLisHED 1864.) 
BUILDERS of RAILWAY CARRIAGES & WAGONS. 
MAKERS of WHEELS and AXLHS of al! kinds. 
RAILWAY WAGONS FOR HIRE, 











Newton Heath Glass Works, CARDIFF. 6265 Cnet Wee on @ my 
Manchester. 049753} Lompon. MANCHESTER. GLaseow. Office: 
> Seok ak Secee < A - 3, Vicronts Street, WesTmineren, 8.W. 
ew Chicago utomatics 

"}ubes . and iene: N : Miron and Engineering 

Three Sizes, Delivery from Stock. COE foe Caen Se 
t NEW CAPSTANS, 1} im. through the wire feed. sch ttn. tie aaa 

' a The Tube : & Lp oe ‘s Wharf 

th Scottish Tr Co., Lid., — NEW P. “= & Rusemux, Ltd., 
| H+» Ovviom: 34, Robertson Street, Glasgow. JOHN MACNAB, Mazy Sraeer, Hrpx. ese propared to undertakathe manstestasoel ertisies 
See Advertisement page 51. Tel. No. : 78 Hyde. 6102 oo tcem dieting ooh oe ence 9211 











ement. —Maxted & Knott, 


LY on prepoved prey one FOR 
GUNBRALLY 
BNGLAND AND’ A AtoaD. 
Highest references. 





“oil [proved High Pressure 


BWABLE DISC GLOBE VALVR. 
See our Advertisement in last week's issue, page 20, 
BRITISH he thee yet peta pe my i aatnyas Lro., 


Street, Leicester. 
as and Oil Engine Repairs. 


—H. J. SEED. Great Bastern Road, 








Stratford, B. 1 
Tel. : 736 and 137 Stratford. 
Gram, : Rapidising, London. 179% 
CHANTIBRS & ATELIBRS 
A ugustin - Sa 


67, rue de Perrey—LB HAVRE 
— 


ersible Boats. 
Hatta Water tsb Belo, Coa or OU 
g- Diesel Oil Bugines. 


~ (yentrifagels 
MOTHERWELL, SCOTLAND. 








See half-page Advertisement page 96, June 14. 


/ 

















2 
, 
[the Manchester Steam Users 
ASSOCIATION. 
For the of Steam Boiler Explosions 
ot Stense 9, M : + seme MAnomnar es 
, Mount . 
Chief I : O, B. STRO: 
Fou 1854 by Sir Witi1aM F. ls 
Certificates of yissued under 
Ww . Compensation for Damages 


Boilers inspected during 
TENDERS. 
BOROUGH OF HAMPSTRAD. 
SALE OF ELBCTRICAL PLANT. 
The Council of this Borough invite 


} tenders for the Followin 
7 p08 PLANT — they have FO 












x oe 


Fae 21, iF te18. 
————————— 
anted, Senior and Junior 


DRAUG empertenced 
motor and peocg = Fn Golered. wre 


several Jig and Tool temen for abo 
(West London district). age, experience, 
and when free. Persons on Govern- 














He 














a 


already on Government work will be 


A to nearest 
ae J EMPLOYMENT BXCHANGE, 
quoting No. A - . 





Re. Fixer. Fi iret- class Tool- 












Hy 


work may not apply. 
ur neaest EMPLOYMEN 
CARRE nae mente Journal and L iss, - 


Wanted Immediately, for 


land firm on Aero E 
ork, Jig and Tool DRA TSMAN as Checier 


and pres for suitable 
ben already on Secon work will be on = 


ost | gaged. Apply to your nesrest No. A sass, PLOYMEN ur 


raughtsmen.—A Controlled 


La rcmen prong ot in the West ee of York- 












my 
— away need write to BO. 
68, Fleet Street, B.C. 4. 


Fiectrical Sas 
REQUIRED immediately for di , lay- 
out, and record work, by controlled esta’ ment 


. ar 








BoA 











with large H.T and L.T, 3phase A.O, system. priority w 
DISPOSAL on Aero ine Good wages and prospects for suitable man to REQU1 Re the the SERVICES a rs - aasent MAN 
“Beco io” Boiler, 9 ft-9 in. ap oy must have had a tool room experience | qualify for pe:manent post as Assistant En, — ret-class experience in G ial Magincents 
One nen -Paxman nom er, ° h-class work. No person already engaged on No one ety - Government work will ane also ex MAN for S: al apm si : 
diameter by 14 ft. 6 in. bong, ; tg nad on Government work will be engened — Apply to r r nearest EMPLOYMENT machine tool work. No person already on Go, on 
oa Sagem ¥. cagncity WS) Bes. foe nearest EMPLOYMENT BXCHANGE, meationtn GECHANGY. mentloniog No. A 5450. L737 | ment work will be engaged ea SN A fal 
p- lat ioulars, to your nearest 
ean, Sennen ot Sep : Wanted i pm ghtsman (Mechanical | BWaNau, mentioning A 4965 
Two Hand-Ared Babcock & Wilcox Steam Super. Fingineer anted in London, Engineer), WANTED, on Tyneside, ac- dy T 
heaters, 9,699 equsre feet heating surface, with experience in complete oilfield machinery | customed to general industrial building construc: A La Tracer is = 
& capacity of 60,000 Ibs. of steam each, designed essential. Able to prepare ap specifications. Must} tion and a ley "gp of machinery and plant. No Bono SG The above positions are 
= 160 lie, worki a pressure and to give 150 | be prepared to trave — Wri me person on Government haat will ae permanent to reliable individuals. No person 
rees F. superhea fully, giving age, exp , experience wf | when gaged, | engaged. pan stating age, experience, already on Government work wil be engaged.— 
six Ghermal Sto torage Dro 9 ft, dmmeter by | A.Z Huis & Co., Solicitors, 30, white » to your nearest B PLOYMENT statin fol lars, ‘our nearest 
28 fb. long, built of § in. mild steel plates, 6 ~~ John Steeet, Bedford Row, W.0.1 1. 820 | BXCHA mentioning No. A 5474. L128 RUPLOY ME XCHANGE, toes ing A 4965. 
rivetted and tested toa pressure 0! 


square inch, com plete with gauge gioapectasens. 


The Plaut may be inspected by appointment, and 
tender forms and conditions of sale obtained upon 
iecrreity to the Chief Bugineer and Manager, 

eernetey Works, Lithos Road, Finchley Road, 

W. 3. Tenders, endorsed * Tender for Steam 
Pioni. to be delivered at my office, uot later than 
Monday, Ist July next. 

By order. 
ARTHUR P. ay weg 
Town 

Town Hall, 

Ilaverstock Hill, N.W. 

June, 1918. 








APPOINTMENTS OPEN. 
DARLINGTON COUNTY BOROUGH. 
TECHNICAL COLLEGE. 


rinci al of Technical 
COLLEGR WANTED. Commencin, 

£460 perannum. Candidate must be a G aate of | & 

a British Sate Se with special dehaaen: in 





Ph land Hngineering and must have 
ha —— experience in neering work 
Peres 2 cl rye may be ined from the 
unde nd must be returned not later than 
July 6 1918. 


A. ©. BOYDE, 
Education Office, Darlington, Secretary 
June, 1918. 


L 749 


] aboratory Assistant required 
b mien! Ftectrical Engineering Firm in 
Midlands; University degree or > and 
experience in Magneto investigation and tes 
pes poy No — Pager Ao pote ot = 
w 6 statin e, qua’ ns 
aod salary required, Uiroug b roer’ densest EM- 
PLOY T EXCHANGE, Sieg No. A 4 % : 








" NUDDERSFIBLD TECHNICAL COLLEGE. 
Principal J. F. _Hupeos, M.A., B.Sc. 


echanical I Engineerin 
INSTRU and DBEMON- 
cause “RB RED in September. Commenc- 


rther + on a enone, L ied 

TECHNICAL INSTITUTR, WALTHAMSTOW. 
ENGINEBRING AND TRADE SCHOOL. 

Head Master: James G. B. Bowanps, A.M.I.M.B. 


AP pplications are Invited for 
the POST of THACHER of BNGINBERING, 
duties to commence in September next. Commenc- 
ing salary 

Forms of A) pplication, which must bé returned 
not later than July 5th, may be obtained from 
RK. DEMPS BY, ous ews to the Governors, 1, Selborne 
Road, Walthamstow L 875 





L 829 = 


| Abe 


eral ship electrical instailations.—A, » 
st Ketadls 0! : Pmt 


A® ssistant En gineer. A Large 
min re in the Midlands uires the 
aes up-to-date ENGINEER. 
i in the design and lay-out of heav 
oo preferred. Please state details o 
msand experience, and the salary expected 
ene os on Government work will be engaged 
ourken’ your nearest EMPLOYMEN x- 
E, casatieuban this Journal and L 837. 


Pisst Assistant in Purchasing 
DUBPT., REQUIRED b > ee Controlled firm in 
the neighbourhood of Bris’ ee Aero 
mes. Only men who have had ex ace ina 
lar position and not already on ee eo 
— pete De a eating | age, pon ar bag and 
also wants 
em Bey, pon EMPLOY MBN CHANGE. 
mentioning Bne1neeRine and L 840. 


mmercial Assistant Wanted, 


for sale of material to Steelworks, Sonn 
Founders, Builders, Contractors; one with little 


bag 























L 646 


W anted, by National Factory 

in Midlands, a few DRAUGHTSMEN with 
experience in machine — and jig design. Noone 
at present employed ernment work need 


WiGHANGH, ha > our, Bene Journal andl isi, 
[taughtsman Wanted with 


ence in Motor Vehicle Design, Com- 





Ws anted, Marine En ngine Pipe 
gement DRAUGH AN, must be 
my convene with Boiler Koom Instal- 
inions ‘or weoorsee and similr vessels. No one 
mt engaged on Government work need 
app 


—Reply, stating age, experience and wa, 
u 
ee mentioning thisJournaland A 486. 17 


your uearest KMPLOYMENT BE: 
land Plant Draughtsmen 








REQUIRED for urgent aero and motor work | mercial! vehicle experience desired but not essential. 
in progressive Midland works. Permanencies fer | Good sa and seg oe for man with initiative 
live interested quick men with Initiative and | and right — ence. ms pag nt md on Govern- 
ability. No Se a on Government work | ment work w nhc Apply your nearest 
will be spe ly to your nearest BMPLWY- EMPLOYMENT BXxC GE, quoting reference 
MENT tana mentioning No. A 5316. L 477} No, A 5469. L 147 





[raughtsin Required, with 


Dick cannes Requ uired to 
rience in di CHARGE of Coal Washery Depart- 
ment. perienced men only need apply.— eal 
... ma the first place to K 624, Offices of 
GINRERING. 


Mashiabey erred, although a) 
ps a eal > with other 
considered, ~o te Fn magne on Government work 

















chemical or tucnage » Knowledge sexed. arn will += — cate tas. & a son ee = a 
ible for } mol — irene, qvinae previous | # ‘PLOYMENT WXCHANGE: quoting No. A 4694 [aughtsman Required, ac- 

: experience, — references and salary required K 893 ber pen FE with knowledge Dentrituaes 
9. with Ww eo ectrica 

» Ofoee oa BROreraine: L° eadin ag Draughtsman Wanted Machinery. Good prog tion for the right 

e uired, for London Aero- man. Noone ‘on Government work or re- 


 tastory, N.W. district, DRAUGHTS- 
MAN to assist in checking of Tool Drawings. Must 
be liable. Noone living more than 
10 miles away or at present en; 
ment work need write to BUX 537, Setzs, Ltd., 165, 
Fleet Street, B.C. 4. 


‘Lasé 
ADMIRALTY 
DBPARTMENTor RLEOTRICALENGINEBRING. 


Flectrical Draughtsman 


REQUIRED with experience either 
in machine and contro] gear design or 


iced 





ed on Govern- 





f ex ence, stating age, salary 





and forward co! of recent testi 
DIRECTOR ECTRICAL RNGINWMIING, 
Admiralty, Great George Street, London, 8 ri 
R° uired, Engineer and 
RAUGHTSMAN, used to Factory Con- 
uipment. Good hnowtes 
per ae Ba lorced concrete preferred. Giay 


t £200. ete BOX 73, at HorwcastT.r’s, 
60, Cheapside, B.C. 2. Nooneon Government work 
or residing more than 10 miles away need 7. 





Wanted, by Firm doin a 
Government contracts, mien nal ng 

with knowledge of Water Purtfication t. 

one already on Government work or resident ie . 

than 10 miles caw ¢ jot nee —Address, sta 


need 
fall a and salary required, L 815,-UOffices 
ENGINEERING. 


Waated, E 
preferauiy with ah Fe 





rienced and 


‘ool DRAUGHTSMAN, 
onan 8 Motor Vehicle Manu- 





G pporinvonden Engineer for 
industrial works within 2 miles of 
sontern, Oucbeaging ok tatee tuapaviieanen iors 
™m o 
prising usee , hydraulic ic machinery, 
steam my boy power p nt. =n is 
ously 168 ‘hewe aor will il recelve 8 

sideration. rt chenslats ee re 








opesate 
— 5, “ Kperience and bity of epiton ~ oa 
oat other ex experience, to te Ent to Lee es 
BNGUIVEERING. 
Sz ervisin ineer 
UIRED pes Fone ledge of 
tial Sashes teshiiica aottens ouerene for 
be right mao.— ‘ < references, 
to BOX G23, 7. B. Baowsn'’s Advertising ‘Ofiees, 
163, Queen Victoria Street, B.C. 4. L 3 | he 
t Clerks.— Wanted im- 


mediately in = nan cones Factory Pan 


Bast Midlands, “4g men fi 

withreading Making of quan aofiectvingt 

Peatenoey gal ret of etc to Jour of ex- 
M 

Ase. HANGR) medtioning Be 





with Ex 
Thiet Senerg teen” eae, Fae D. 

sa opportunity in a progressive grou 
seen om Gieertmen > aa 


at y te our nearest EMPLOY. 
GB, mentiqning this Journal and 



















“= Drawers 





—. ed eon 10 miles vege B poet apply.—State 
age, training, and experience and uired, to 
your nearest EMPLOYMERT BXCHANGE, men. 
tioning this Journal and L 443. 


S| [_cadin gand Junior Drau ghts- 
MEN REQUIRED, with experience in 
Electric Crane and Steelworks Cha 
for Westminster office. Goed salaries offered com- 
petent men. No person employed en Government 
work will be quired, ens fully, experience, + 
and oe: aoe to your nearest EMPLO 
MENT EXC mentioning ENGINEERING 


| (rae Draughtsmen.—Leading 


and Junior bo alr REQUIRED for 


eer Dist Government Contracts. 
Fes ge experience furnace work essential, ex- 
Mating ence structural work an advan’ 


tage.— Address, 
e, ne ey and salary required, L 373, 
GIN EERING. 
7\ood Mechanical Engineering 
DRAUGHTSMAN a D.—State a, ~ 


experience, and sa fred. No eye a 
on Government wor wilt be ARB: 
fOHA 


to your nearest mine ping wd 

mentioning this Journal and L 

D2 ughtsman Required Im- 
om , thoroug’ ced In Semi- 

Diesel Oil ft Bugizes, lend re sapere Good 7 

will be paid to suitable man. No Pepein mae 

Government as — be 








jag Machinery, 








rt Pn aan tiie | eae kena SPE 
YMEN Exo) NG oti iN. A a wo iD rt uip- 
et Riek ment or General ery, ht , alth : applications 





men with other aT perioall 

J ughtsmen.— Two orThree ency for reliable, 
tsmen WANTED, accustomed to 
fron and steel works practice, for comnseaeen. 5 of 
New Steelworks, Bast Coast. No person slready 
qngaged = Government work = be a _ 
, statin, 2, ence sa 

rage he aamuee PLO LOYMENT EXCHANGE, 
mentioning No. A 54! 


‘0 person em ployed on Government work will be- 


—Buate fully experience, 
+ wearer EMPLOYMENT ae 
ieek mA. thispaperandL77l. 


pplications are Invited for 


en: 
CHANG 


| AR 








the POSITION of JUNIOR DRAUGHTSMAN 
[)ughtsmen, Wackanioal: —— | on the Baginecrin Staff of a lenge manufactui 
Several first class Draughtsmen REQUIRED, | firm in a coun trict near Bath. Good gen 


for the Design Dept. experience required.—Address, tm the first ientanoas 


stating full ‘details of experience and 


salary 





— rs on canoe, not necessarily on afr- | required to L 876, Offices of ENGINEERING. 
— to neares 
HMPLOYMENT EXCHANGE, stating ney ero lane Erectors Wanted, 


— and mentioning No. A 5534. 
already on Government work need apply. 


ghtsmen Required in|f 


Office. Ex-service men with good ail- 
ence will be given preference. 
to ca) = men. 7 one 


will be engaged. — A 
2 
expustence, and onary ed. — ADIN 


weroplane or mo also ENGINS 

or motor experience on 

RED for large factory near 

ln sever MEN for laying-out opere- 
is, must se Machine Shop and 
one ete : 

pply your 


ce experience, 
PLOYMENT tS engages AP mentioning 


FITTERS, wi 


Sons i eting, EQ 





on 
miles 


$33, Offices o 


Ena’ 

[zghtsman, Experienced in 
General eering work, REQUIRED 

Pores Cos Soll apincerinig Com 8. 





WANTED. 


Mee Tool Fitters.— 


Wanted, 1 \ oat, three experienced 
Fitters 
Department of we oowu nition Works in North-east 
London; also several skilled GRINDERS. No 

se —— more than 10 miles away or already 
employed on Government work ao apply.— 
ress, L 731, Offices of ENGINEERIN' 


x C soca Timekeeper Required 


for large engineering concerms 


ualifications, experience and salary 
required:—Apply, L 156, Offices of ENGINDERING. _ 


| (Shecker Requ aa for Drawing 


sont Tool mp 
Guages ana and ier she Fe thorote y re 
person ee. a t work 

oo Apply to ne are —_ 

mxe NGE, mentioning No. A 


Smee Typet_—A Com 


a be a 














=| Deean — Wanted, 
immediately, a first-class 
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TEMPLETS, JIGS AND FIXTURES. 
No. VII 
By JoserH Horner. 
Tue illustrations in this article are those of 
fixtures and jigs dealing with engine work by 
Messrs. Petters, Limited, manufacturers of gas and 




















































































































comprising a base A, placed on the table of the 
drilling machine, lifted and lowered with the 
eyebolts a, a, and the two portions B, B, bolted 
down to the base. The exact location of the upper 
or carrying portion B, B, on the bed A of the fixture 


is determined by means of taper pins b, two to each, | fl 


at diagonal corners. These holes are drilled with 
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Fies. 239 ro 242. Jic ror Use 


oil engines, Yeovil. The groups of Figs., 235 to 243, 
are those of fixtures and jigs for drilling the bolt 
holes in the tops of cylinders. These include the 
fixture, Figs. 235 to 238, to which the castings are 
attached, and the jig, Figs. 239 to 243, through 
which the holes are drilled. The fixture receives 
two cylinder castings, the outlines of which are 
dotted in Figs. 235 to 237. It is made in two parts, 





on A Motti-Drititise MACHINE. 


the first or trial cylinders in position and the pins ar® 
then sawn flush with the casting. All castings are 
then located alike. The cylinders seen outlined on 
the tables have been previously bored, and the flanges 
faced. They are stood in the fixture by the faced 


flanges and secured to it with hook bolts C, four | 


to each flange, which bolts fall back to allow the 
cylinder to be lifted off the locating pins c. The 


locations of the cylinders in their fixture are deter- 
mined by two locating studs c, to each, shown 
separately in Fig. 238, which enter holes in the 
cylinder flanges in diagonal settings. These are 
tapped into the fixture and stand up to pass into the 


ange. 

The jig, Figs. 239 to 243, used on a multi-drilling 
machine, is extraneous to the fixture. Its main 
element is a large drill plate A, of cast-iron supported 
on two spindles B, B (shown separately in Fig. 241), 
which are socketed into the framing of the machine. 
The drill plate is located in the cylinder bores with 
the steadying bosses C, ©, turned to fit the bore 
and fitted to the drill plate with spigots, and secured 
with a central bolt. The same drill plate will serve 
for cylinders of different lengths of bore by the 
adjustment of the spindles provided with collars D, 
Fig. 239, each held with a set screw entering counter- 
sunk holes which are drilled at equal distance of 
4 in. apart along the spindle, Fig. 241. The holes 
which guide the drills, Fig. 240, are in steel bushes, 
driven in without collars. The 16 drill spindles D, 
Fig. 239, receive support from two brackets E, F 
(compare with Figs. 242 and 243), that are carried 
on the end supporting spindles B, these brackets 
each having a long slot hole to receive the adjusting 
bolts of the arm of the drill spindle. 

This drill plate, Fig. 240, is used on a 16-spindle 
multi-drilling machine, the 16 holes being drilled 
simultaneously. There is no vertical feed on the 
| drill spindles. The table carrying the two cylinders 
\is raised or lowered quickly by a hand lever (the 

weight of the work aud table is balanced by means 
‘of a counterpoise) the cylinder faces being forced 

home against the drilling plate, and against the pres- 

sure exerted by the two springs G. The collars D 
| serve to hold up the drilling plate, whilst the cylin- 

ders are lowered clear after having been drilled. 
| After raising the cylinders against the drill plate, 

the operator applies power feed to the table while 
drilling the 16 holes. The adjustment on the 
| spindles B for the collars allows for varying heights 
of other drill plates required for other jobs, the 
| object being to allow the drill points to remain in the 
| guide bushes when the cylinders are removed. 

Figs. 244 to 246, page 684, show a boring fixture 
for connecting rods. A long baseplate A is bolted to 
the table of the machine, being of sufficient length 
to permit of the movements of the base B of the 
fixture in order to bring each hele in the connecting 
rod under the drill. To allow of this movement the 
baseplate has two slot holes extending its whole 
length in which the hold-down bolts slide. The 
plate has a clearance bolt hole a in the centre through 
which the borings fall. The one baseplate serves 
for three fixtures to receive three different lengths 
of rods, namely, 24 in., 22 in. and 19} in., to the 
centres of the holes. The rod is centred and located 
in machine centres C, C, at each end, entering: the 
centres left on from the lathe, and in vee blocks D, E. 
These latter tightly hold the rod, but do not locate 
it. The fixture bases B, three in number, are bolted 
to the base A, but its fittings, machine centres and 
vee blocks can be transferred to either. There is 
a solid portion of the fixture base, seen at D, giving 
longitudinal location of the rod end. The vee 
blocks each have provision for adjustment for 
varying heights in the three sizes of rods tooled. 
They include an angle bracket bolted to the fixture 
on which the actual vee block is adjusted vertically, 
for any very slight accommodation, with a set screw. 
After adjustment, the vee is tightened by two stud 
bolts which move in slot holes (Fig. 245). When the 
eyebolts are swung outwards the cap is lifted clear 
for the rapid insertion or removal of the rod. The 
bushes b, 6, which guide the boring bar are of rather 
unusual form. The outer bush remains a fixture. 
The inner one is loose and interchangeable and is 
| secured in its hole with a circular nut, threaded to 
| fit over the projecting lower end of the bush. The 
inner loose bush is free to revolve along with the 
| boring bar, the wearing surface being thus protected 
| from any damage likely to be caused through small 
| borings getting between the bar and bush and seizing 
/up, as would be the case if the inner bush were 
fixed. 

An indexing stop is fitted at F (Fig. 246) to give 
the correct travel required for the sliding table B, a 
dead true centre distance between the rod ends being 
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244 ro 246. Borrtne Fixture ror ConneEcTING-Rops. 







































































Fies. 247 ro 254. Frxrure ror Mriiine Sipe Faces or Connectina-Rops. 


thus ensured in every rod. Accurate alignment and 
truly parallel faces are ensured by boring and facing 
both ends of the rod without disturbing its setting, 
space being allowed on the fixture for facing the 
underside of the rod end, by a flat facing cutter 
fitted in the boring bar. 

A fixture for milling the side faces of 12 connecting 
rods held in series is shown by the next group of 
Figs., 247 to 254. Its elements are two end bearings 
A, A, in which the actual fixture B, that secures 
the rod, is pivoted. The rods stand with their 
stems vertically so that all the ends that are upper- 
most are being done in series, after which the fixture 
is turned round 180 deg. to bring the opposite ends 
uppermost. The positions of the rods are outlined 
in Figs. 247, 251 and 252. The rods are held in 
groups of fours between the body B of the fixture 
and the clamps C, C, Fig. 248. The details of these 
positions are seen enlarged in Fig. 251, which is a 
cross-section through the body B and the clamps, and 
in Fig. 252, an external view looking against the 
backs of the clamps. The rods are set at one end 
between locating plates of hardened steel which are 
screwed on the fixture, seen in the various figures, 








Fig.255. 





Fies. 255 ro 259. Firxrure ror Mitime Keyways in CRANKSHAFTS. 
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and at the other against plates that swivel on pins 
and in concave seatings to accommodate themselves 
totherods. Against these locating plates the rods are 
secured with the clamps C that pivot each on a 
central pin D to enable them to accommodate them- 
selves to any slight inequalities in the rods which 
they grip. A stop pin c preserves the alignment of 
the clamps. 

The indexing stop pin E, Figs. 248, 253 and 254, 
is carried in the left-hand end bracket, Fig. 248. 
It enters either one of two bushed holes in the 
rotating part of the fixture, Fig. 250, seen enlarged 
at F, F, Fig. 253. It is seen to comprise a spring pin 
having a tapered end entering the bushed hole, a 
collar moving in the spring box, and an eccentric- 
ended forked handle, by the cam-like action of which 
the handle is loosed for release and locked during 
tooling. When the indexing is done the portion B of 
the fixture is locked securely with a pad bolt, Fig. 249. 

The group of Figs., 255 to 258, illustrates a fixture 
for milling the keyways in four cranks, one of which 
is outlined in Figs. 255 and 257; while the group 
of four is shown dotted in Fig. 256. They are 
single-dip cranks with elliptical webs. A keyway 
is cut on each end of each shaft. The fixture is a 
very complete one, since it includes channels for 
the escape of lubricant and chips, and chip trays 
for their reception, an excellent provision to prevent 
messing the machine and the floor. 

The main element is a stiff casting A, which has 
two supports for each crank at the ends, and a 
central one for the location of the pin. The centre 
locating piece is screwed to the main casting, see 
the detail Fig. 258. The cranks lie in concave 
seatings in the two bearings. The method of holding 
them is unusual. Instead of vee caps, the clamps 
B, B, Fig. 256, are used, these bing pulled down 
by an eccentric spindle C and handle D (compare 
with Figs. 256 and 259), until they take a bearing 
on two adjacent cranks. This is done in order to get 
an equal pull on each of the crankshafts as close 
to the keyways as possible while leaving room for 
the tools to operate. The clamping is done at both 
ends, the eccentric spindle being turned through 
5 deg., Fig. 256. This operates through an equaliser 
beam E, connected with links to the clamps which 
bear on the crankshafts, tightening on them. Studs 
stop the handles in their lower positions. The main 
object of the triangular beam is to equalise the 
pressure on the clamps B when applying pressure 
on the handle D. 

To produce the concave seatings accurately the 
casting of the jig was made to the dotted line, then 
bored out and the upper half machined off. Four 
crankshafts are keywayed simultaneously, the 
milling cutters being set up on the arbor at the 
correct spacing. 

The provision made for the removal of chips is 
complete and ingenious. It will be observed that 
recesses are cut below the seatings for the crank- 
shafts, which slope away to the right and left, 
Fig. 255. From the end bearings they discharge 
into shoots on the outside faces which terminate 
(see the end view, Fig. 256) in a blank end that 
directs the chips into a diagonal passage leading 
down to a discharge channel. On the inside faces 
they fall direct into a chip tray E which is carried 
on the facings seen in the plan view and in the 
elevation. The base casting is also sloped towards 
the centre so that any superfluous stuff is directed 
into discharge openings in the bottom. Though no 
tooling is done on the pin yet, the support there is 
sloped right and left to carry off any oil that may 
be present, and conduct it to the same discharges. 





” Hicu Pumenegs 5 Seen ConsTrvctTion.—A maxi- 
mum pressure of 47 Ib. re inch, says Engineeri 
News-Record, New Teuk, havibeeh sensed in the nom 
Struction of one of the four new tunnels under the East 
River, connecting the bo: of Brooklyn and Man- 
hattan, New York City. © pressure of 47 Ib., adds 
our contemporary, is the highest ever encountered in 
compressed-air tunnel work, with a single exception. 
A pressure of 52 lb. was once reached for a very short 
time in the construction of a gas main tunnel under the 
East River. Such a pressure would not be used to-day, 
a8 it is forbidden by law. When the 47-lb. pressure was 
reached in the railway tunnel workmen could remain 
under it only a very short time. The work was done in 
shifts of 45 minutes each, and only two of these working 
ae were allowed in each Pe hours, = 
ressure was necessary owing to the depth at the 
tunnel is being dug, over 100 ft. below the river surface. 





THE IRON RESOURCES OF CANADA. 


Or various raw products, the resources of Canada 
ate apparently inexhaustible, and the mineral 
wealth is not inconsiderable, yet up to the present 
no great amount of iron ore is to be counted among 
her assets. It would be rash, however, to conclude 
that the vast Dominion has been niggardly treated 
in this essential factor in pregsne W aae The 
trend of development has been mainly agricultural. 
The task of her scattered inhabitants has been to 
possess the land, to demonstrate its fertility and 
possibilities rather than to penetrate beneath the 
surface in search of a latent wealth, which, if found, 
could not be made available in distant markets. 
The activities of her great neighbour and older 
society on the South, stimulated by the enormous 
and easily quarried stores of the Mesabi range in the 
neighbourhood of Lake Superior, have overshadowed 
what little enterprise she has been tempted to dis- 
play, and tended to cripple her nascent energies. 
Canada, however, has to her credit the erection of 
the earliest plant for the ion of iron in 
America, and for almost two centuries the forges of 
Three Rivers, Quebec, have remained in near. 
continuous operation. The future is also hers, for 
the unknown remains undeveloped. Of the enor- 
mous area that the Dominion covers, it is only in the 
longer settled districts that any systematic explora- 
tion has been undertaken with the view of exploiting 
the mineral wealth. The imagination fails to grasp 
the vast extent, possibly one-third of the whole, 
that remains unexplored, even untrodden, and 
cannot conjecture its dormant possibilities. The 
Caribou country north of the Peace River, within 
easy access of settled regions, successfully hides its 
own secrets. The still larger unexplored area 
around Lake Athabasca has to surrender its treasures, 
From Hudson’s Bay, whether we look westwards 
towards Alaska, or eastwards to Labrador, the map 
shows that only a few unmethodical attempts have 
been made to penetrate the unknown. It is 
important to note, however, that where investigation 
has been pursued, success more or less pronounced 
has rewarded pioneering efforts. The explorations in 
the neighbourhood of Ungava Bay afford a satis- 
factory instance. 

By her development, late in time, Canada enjoys 
another asset not to be lightly undervalued. She 
can profit by the example, as she can avoid the errors 
of older States. Wisely, Conada insists on main- 
taining control over the natural resources within 
her authority. Casual, easy, development that 
would subsequently hamper or prevent large scale 
improvement is not approved or tolerated. The 
acquirement of vested interests is regarded with 
suspicion. In earlier articles we have noticed the 
jealous watchfulness with which she has promoted 
the development of her water power on systematic 
and economic lines, in order to obtain the fullest 
benefit under given conditions : the methodical and 
provident inquiries into the extent of the nickel 
mines: the availability of her coal measures: the 
careful stocktaking of her marbles, building stones, 
&c., and now we note with satisfaction, the same 
prudent foresight extended to the collection of 
information concerning the quality, distribution and 
economic value of her iron ores, with aleo readiness 
to afford accurate data to those interested in the 
iron-mining industry. This information is presented 
in a report* issued under the authority of the 
Department of Mines. Of the two volumes the 
first is devoted to the description of the principal 
ore mines, and the second to a discussion of the 
known occurrences of iron ore in general. Numerous 
detached large-scale contour’ maps assist the explana- 
tion, and the whole constitutes a very efficient 
inquiry into the past achievements and future 
possibilities of the iron-mining industry, in Canada. 
The compilation of such a report is not a light 
undertaking. It has occupied the Department of 
Mines since 1903, when the present Director of the 
Mines Branch, Dr. Haanel, recognised the importance 
of obtaining a full knowledge of the iron resources 
of the country. From that date numerous maps 





* «Tron Ore Occurrences in Canada.” In two volumes. 
Compiled by E. Lindeman, M.E., and L. L. Bolton, M.A., 


BSc. Introductory | A. H. A. Robinson, B.A. Bec. | 


Ottawa: Government Printing Bureau, 1917. 


and bulletins have been published, and many 
investigations in particular localities have been 
made. All trustworthy sources of information 
have been carefully sifted, and precise statistics 
collected, first by Mr. Lindeman and later by Mr. 
Bolton, affording an easily accessible summary of 
much recondite matter. pay 

A feature in the report is the extent to which the 
method of magnetometric 5 has been 
adopted in the mapping of deposits of magnetite. 
More details of the process employed might have 
been given, for the benefit of those whore theoretical 
acquaintance has not been improved by actual 
experience in the field. Great confidence is placed 
in the results derived, and to judge from the 
magnetometric maps attached, this confidence is not 
misplaced. Doubtless the magnetic deflections 
have been compared with the results obtained from 
direct measurement, for in no other way does it 
seem possible to eliminate the various sources of 
error that would exercise a misleading influence on 
the conclusions. It is reassuring to know that 
erroneous impressions regarding the continuity and 
extent of the magnetite deposits have been removed, 


ly | and more definite knowledge acquired. In Sweden, 


where the overburden and surrounding conditions 
occasio! resemble thore in Canada, very satis- 
factory ions have been made, and in 

the plan one of the objects sought was to 

the Canadian engineers with a that had met 
with general approval in Scandinavia. It is further 
claimed on behalf of magnetometric surveying, that 
the method gives more definite information con- 
cerning the extent, shape and value of the numerous 
known deposits of magnetite than could be obtained 
in any other way: that the maps made in the 
course of the survey would be of service as guides in 
subsequent exploitation and eo of selected 
deposits : and that the work not overlap but 
be entirely supplementary to that of other 
investigators. 


Such a plan especially appeals on the ground 
that it utilises an organised and systematic effort to 
meet an industrial necessity of extraordinary scope 
and complexity. Economic geology is better 
equipped and in a better position to solve the 
problem of the genesis of mineral deposits. The 
lines of demarcation between the fields of pure and 
applied geology are rendered lees distinct, and the 
study of local’ structure is seen to react with 
advantage on the general problems of geologic 
philosophy. The combination of the engineer and 
the pure scientist in the preliminary work of locating 
ore beds is most happy, and is the counterpart of 
similar tendencies in other fields of scientific 
research. That science should obtain a sure foot- 
hold in the domain of practical industry is due not 
so much to the progress of science, as to the gradual 
changing conditions throughout the world. Circum- 
stances have accelerated the advent of science, but 
its influence for good cannot be overrated. 

That Canada has need to sdopt scientific and 
organised methods to prevent the exhaustion of 
the more superficial and easily mined ore bodies, 
and to make secure a system of replacing there from 
other home centres, may be inferred from an 
important table that the compilers have » 
comparing the annual production of iron ore in the 
Dominion and the quantity charged to the blast 
furnaces. This table shows not only that the home 
production has been practically stationary for many 
years, but that the percentage of mined to imported 
ore has been steadily diminis The output has 
not increased with the demand. This table goes 
back thirty years, but since 1896 when accurate 
statistics became available, in the direction inti- 
mated, the data do not point to a sa 
conclusion. They show that large imports have been 
made from the United States with 
diminution of the home . The “banded 
jasper” ironstone formation in the region of the 
Great Lakes affords a facile source of supply, that 
operates adversely on home energies. Newfound- 
land also finds a market for her excess . 
but much of this is owned and mined by Ca: n 
companies, and in any case the traffic assists a sister 
Colony. In considering these facts, it is well that 





we should remind ourselves of the very pertinent 


‘fact that for twenty years or more the weight of 


ees = = = 
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metal imported into this country has been in excess 
of the quantity smelted from ores wrought in British 
mines and quarries, The easier system of free 
imports has been followed here. We can only 
reproduce the statistics for a few typical years, but 
such a curtailed table is not uninstructive :— 























Iron Ore Charged to “ 

Canadian motege [Canadian 
Production Blast Furnaces. of Pro- 

of | duction 

Year.| Iron Ore. Ore in | to Total 
Short Canadian | Quantity | Total Ore 

Product. | Im Ore Charged 

Short Tons. | Short Tons.| Charged.|Per Cent. 

1887 76,330 60,434 os — _ 

1896 91,906 560 46,300 67-6 64-3 
1897 705 658 55,722 49-0 46-3 
1902 404,003 125,664 559,381 18-3 58-9 
1903 264, 085 485,911 14-4 46-5 
1910 259,418 149,505 | 1,377,085 9-8 17-0 
1911 210,344 7,434 »628, 4-0 12-4 
1912 216,883 71,588 2,019,165 3-4 10-3 
1913 634 139,436 2,110,828 6-2 18-7 
1914 244,854 182,964 1,324,326 12-1 16-2 
1915 $98,112 305 1,463,488 16-7 22-6 
1916 339,600 221,773 1,964,598 10-1 15-5 








From the above figures it is evident that twenty 
years ago, Canada produced twice as much ore 
as she imported, and the exports were small, 
amounting to less than 5,000 tons. The percentage 
relation between the quantities produced and 
smelted dropped to 14+4 in 1903, owing to the large 
increase in imports. After some minor fluctuations, 
but evidencing a tendency to continual decrease, 
the figures reached show that Canada did not care 
to smelt her own ore. The maximum raw output, 
404,000 tons, occurs in 1902, but for several years 
after that date the mean annual production was 
little more than half this quantity. The demand 
due to war requirements has increased the smelting 
industry, without increasing the amount of imports. 
The quantity imported reached its maximum in 
1913, and though the earlier years of the war show 
a decline, this figure is likely to be soon again 
reached. The total production of iron ore in 
Canada in 1916, the last year for which statistics 
are available, was equal to only 15 per cent. of 
the total ore smelted in Canadian blast furnaces. 
About one-third of the home product was exported. 

The absence of a market for ore similar 
conditions to those that follow from the absolute 
lack of ore bodies. The stagnation may be 
tem , but while the demand is wanting there 
is little inducement either to develop known sources 
or to search for new ones. The iron industry in 
British Columbia illustrates this feature. The 
country is rich in ores, feeble efforts at times have 
been made to utilise the mineral wealth by exporting 
it to Washington Territory, but such trade has been 
spasmodic, and throughout this vast province the 
present productionis negligeable. Smelting facilities 
are wanting, but magnetite, hematite, limonite, and 
clay ironstone exist in abundance and are well 
situated for cheap mining and easy transport. But 
private enterprise is hampered and capital is not 
attracted. The necessary stimulus can only be 
supplied by Government action, since an adequate 
remunerative return can hardly be expected for 


some The Government is exercising its 
proper function in institu’ inquiries, 
and is showing commendable foresight in dis- 


seminating accurate information. 

Fortunately, in the matter of prospecting, there 
is an encouraging tale to tell. On the coast of 
Vancouver, and on the islands in the Straits 
separating it from the main land, great mineral 
wealth is awaiting exploitation. The Island of 
‘Domain in the Pinsito $8 Goagin, wn ahieanieel sind 
steeply flanked ridge, con. ists of a mass of porphyrite 
of the Lower Jurassic Age. On its surface are three 
adjacent deposits known as the Prescott, Paxton, 
and Lake mines, which together have a tonnage 
prone -2g Ta haa cane ay Tgp there are good 

t the concealed portions 
aay eos ‘daa’ the tall outcrops indicate. The 
assays, especially in the amount of metallic iron, 


are , and the phosphorus content 
is Bi Arango conan limit, as the table in 


the next column shows. 

The copper content is usually small, but in some 
Columbian deposits the quantity of co; present 
in the form of chaloopyrite is so great, that the ore 


may be regarded as one of copper rather than of 
iron. Here, as elsewhere, along the Vancouver 
eoast, sulphur contained in iron sulphides, pyrite 
and pyrrhotite is the principal deleterious impurity. 
Under present conditions, special treatment, as 
roasting, would be necessary to make much of the 
ore fit for blast-furnace use, but on a spot favourable 
for transport, where ore, fuel, and flux material are 
found in juxtaposition, it is highly probable that 
in the near future the ores will be smelted locally, 
though labour conditions are said to be unfavourable. 
The Canadian Government are prospecting in 
advance, when world shortage may compel un- 
expected industrial developments and improved 
metallurgy demonstrate more economical methods 
of treatment. The general outlook points to the 
possibility that remote outlying dependencies will 
feed the British and European markets with manu- 
factured, or semi-manufactured, metal. 

















Prescott Paxton Lake 
Ore-body, Ore-body, Ore-body, 
_ Lower 45 Ft. verage 
Tunnel. Tunnel. of Ore. 
Silica .. 4°37 4-47 8-33 
Iron .. 63-27 64-48 59-57 
Alumina 1-18 0-66 1-71 
Magnosia 1-05 118 1-08 
a ° 0-09 0-22 0-08 
8 yur ‘eo 0-347 1-866 +137 
Phosphorus .. 0-007 0-003 0-032 





On the mainland the outlook is equally promising. 
At the Glen mine in the neigh of Kamloops, 
magnetite has been worked intermittently. The ore 
is of excellent quality, yielding over 60 per cent. of 
iron, with low sulphur and phosphorus content. 
It is thought that 8,000,000 tons will ultimately 
be mined, but the development work is not 
sufficiently forward to admit of exact estimates. 
Deposits of hematite are known, but are small in 
amount and too widely scattered to possess any 
great economic importance. Limonite and bog ore 
deposits, apparently of large extent, have also been 
encountered. In one area the quantity is estimated 
at 7,500,000 tons, but here again development work 
does not warrant any trustworthy estimate. The 
proved amount of ore generally is certainly hopeful, 
and if no great ore bed like the Minette series of 
Lorraine or the Mesabi range of the Great Lakes 
has been discovered, British Columbia will from its 
own stores be able to supply its own needs, and 
probably satisfy the demands of Western Canada 
as Newfoundland can the Eastern Section. 

In the agricultural provinces of Alberta, Sas- 
katchewan and Manitoba, little ore has been found, 
and little interest is taken in seeking new sources, 
at least in the more southern portions. Hematite 
is reported on an island in Lake Winnipeg, but 
apparently not in sufficient quantities to repay the 
cost of transport. In Alberta, ore-bearing beds 
having a thickness of 10} ft. have been reported, that 
yield about 40 per cent. of iron, but have 5 per cent. 
of titanic acid. In their natural condition, such ores 
cannot be regarded as suitable for blast furnaces, but 
it is suggested that magnetic concentration might 
furnish a commercial t of some value. 
Prospecting shows fairly conclusively that the middle 
West Provinces, at least south of the 54 parallel, 
cannot be regarded as an iron country. 

Ontario, to the east of these territories, can claim 
the largest production of iron ore throughout the 
Dominion. Production has been fostered by a 


stimulated by the similarity in geological formation 
with that of the iron ranges of Minnesota. This 
eagerness is attested by the long catalogue of small 
mines described in the second volume. In no less 
than 15 centres iron has been found, and each of 
these centres is subdivided into many disconnected 
beds. Wide distribution rather than useful con- 
centration has been the outcome of this untiring 
prospecting, and it is to be feared that but an in- 
different reward awaits the industrious prospector. 
The total length of the su examined beds 
must extend to hundreds of miles, but the iron 
content seldom exceeds 33 per cent., and the 
admixture of local rock and often of renders 
commercial working difficult. As a rule, the 





magnetite occurrences are outcrops of banded iron 


system of bounties, and exploration has been: 





formation. Narrow bands of magnetite alternate 
in distinct layers with chert and jasper. The 
compilers of this excellent report do not view the 
situation very hopefully. The reports of the 
existence of hundreds of millions of tons of ore of 
the Lake Superior type still lying undeveloped 
in Ontario, are rather ruefully recalled as a dis- 
appearing myth, and it is added: “ Even under the 
most favourable conditions only a small fraction of 
the iron in these formations is likely to be in ore of 
commercial grade. In Ontario, much money has 
been spent in exploring them, but so far, only at the 
Helen and Josephine mines, have secondary concen- 
trations of the iron to high grade ore bodies of com- 
mercial size been found associated with them.” 
The prospect is held out that magnetic concentra- 
tion might be adopted with advantage. Recourse 
would be had to crushing, concentrating on magnetic 
separators and sintering the concentrates on a 
Dwight-Lloyd machine, and by such means obtaining 
a high grade porous product, with low sulphur 
content, fitted to blast-furnace use. The mis- 
fortune is, that none of these scattered mines has 
large enough output to warrant the erection of a 
plant of sufficient capacity to ensure economic 
working. It might be possible, by collecting the 
output of a number of properties at some central 
station, to work a concentrating plant, but an 
unfortunate practical example does not encourage 
experiment in this direction. At Moose Mountain, 
an attempt at concentrating and sintering ended 
in a dismal failure. The ore at that deposit is of two 
types, a massive magnetite from which a marketable 
concentrate, carrying about 55 per cent. in iron, 
could be obtained by magnetic cobbing, but when 
it became necessary to utilise the ore of the second 
type, a fine-grained banded siliceous magnetite, 
of perhaps 40,000,000 tons in extent, such difficulties 
were encountered, that the plan had to be aban- 
doned. This was the more disappointing as on an 
experimental scale, a good separation of magnetite 
from gangue could be effected by very fine grinding, 
followed by magnetic concentration on Grondal 
separators. This concentrate when briquetted and 
sintered carried 65.6 per cent. of iron and was 
admirably adapted for blast-furnace use: 2-1 tons 
of crude ore being required to give a ton of concen- 
trates. But when applied on a commercial scale, 
the process proved unsuccessful and in 1915 the 
mine was shut down. 

The want of a commercial plan for treating the 
lean siliceous magnetite of the iron formation is 
the problem of the hour. The cost of mining, 
crushing and concentration,.and of briquetting 
increases the working charges to such an extent, 
that it is doubtful if the low grade ores could be 
profitably worked on the largest scale. Some 
simpler and cheaper plan is imperatively needed, 
and this need will be more pressingly felt when the 
Helen mine, whose exhaustion is regarded as 
imminent, ceases to yield. The brown hematite 
from this mine has been the mainstay of the Ontario 
output, and consequently that of Canada. The ore 
is of high grade and good quality, the main draw- 
back in working being the presence of pockets of 
pytitic sand, increasing in number with the depth. 
This sand has had the effect of raising the sulphur 
content, and a large tonnage of ore has had to be 
left in the mine on this account, but the history 
of the mine is satisfactory. The problem of 
replacing it, though urgent, is not easy of solution. 
Little hope is entertained of discovering new ore 
bodies by superficial examination, and recourse to 
diamond drilling and underground exploration 
presents special difficulties. 

If the mining industry in Ontario causes some 
anxiety, the conditions are still more depressing 
in Quebec Province. At Three Rivers, once an 
active centre of mining, as it was the oldest in 
operation, the mines, after being worked fitfully 
were finally shut down in 1911, and in the last 
three years the output throughout the entire province 
has been nil. The history of the Bristol mine on the 
Ottawa River illustrates the decadence that has 
overtaken similar undertakings. In 1872, an 
American syndicate hopefully leased the concession, 
but progress was so slow that the lease expired 
before any ore was shipped. In 1884, another 
syndicate started operations; roasting kilns were 
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set up, the necessary shops erected, and for a while 
prospects looked more flourishing. But ten years 
later, after several interruptions, the company 
went into liquidation. “Since that time no 
attempt has been made to reopen the mine, and at 
present all the workings are filled with water.” Yet 
there is iron ore there, carrying from 53 per cent. 
to 58 per cent. of metal. Sulphur is there, too, 
but a high and unobjectionable concentrate in iron 
is possible by the nodulising or sintering processes. 
No estimate can be made of the life of the mine 
under working conditions, but magnetite beds are 
so frequent and the inclosing rocks are so impreg- 
nated with. disseminated magnetite, that the whole 
deposit could probably be worked. The history of 
the Forsyth mine is somewhat similar, though here 
diamond drilling has certainly proved the existence 
of some 430,000 tons of concentrates, and no special 
treatment seems to be necessary for reducing the 
percentage of sulphur. Urgency and improved 
metallurgy seem necessary to revivify the ancient 
activity. 

Titaniferous magnetite which, though not at 
present marketable as iron ore, may become of 
commercial importance, occurs in large quantities. 
One deposit is estimated to contain 5,000,000 tons. 
The ilmenites which, like the titaniferous ores, 
occur as basic segregations in anorthosite, are much 
in evidence, and at some mines the ore has been 
profitably employed in the electric furnace for the 
production of titanium alloys. It is to be regretted 
that hematite is very scarce, and that the occurrences 
are too small and unpromising to be of interest to 
the smelter. Bog ores that furnished the excellent 
and earliest pig-iron in the Colony—charcoal being 
employed for the fuel—are of wide occurrence, and 
at times efforts are made to work some of the 
individual deposits, but none has achieved com- 
mercial success. A somewhat unusual source of 
iron has been found in the black sands that accumu- 
late on the north bank of the Saint Lawrence. 
These sands are found in an area of grassy dunes, 
the width of which averages 500 ft. No attempt 
has been made to utilise this source commercially, 
but it is thought that some 500,000 tons of magnetic 
concentrates of 67 per cent. of iron could be made 
available. This account does not offer a very 
exhilarating prospect for the future of an important 
industry. Fortunately there is hope that a brighter 
note may be sounded from the northern portion of 
the province, towards Ungava Bay, and in even 
remoter regions where sedimentary rocks including 
low-grade bedded deposits of magnetite, hematite 
and jasper are known to occur—the formation having 
a striking resemblance to the Animikie rocks of the 
Lake Superior iron ranges. The inaccessibility of 
the district has prevented any systematic explora- 
tion, and even if the most extravagant hopes are 
fulfilled, for a long time to come transport will offer 
great difficulties. But if, as we are told, hundreds 
of millions of tons of ore are in sight, on the Koksoak 
and Swampeybay Rivers, means will be forthcoming 
to make such stores available, and thus provide a 
fitting compensation for all the minor disappoint- 
ments in lower latitudes. 

New Brunswick, though in the past capable of 
supplying its own needs, has never been a prolific 
producer, and its mining industry has known many 
vicissitudes. Its staple product consists of a fine- 
grained siliceous magnetite, intermixed with hema- 
tite. The iron content varies considerably from 
35 per cent. to 59 per cent., but generally the ore is 
of too low a grade to be marketed in its natural 
state. Concentration has generally been adopted, 
but selective mining, or only stoping the richer ore, 
might be followed with advantage. Bathurst, 
which may be regarded as the centre of the local 
industry, has known periods of prosperity and 
depression, and in the last few years stagnation has 
ruled. It is hoped, however, that better times 
may return, for magnetometric surveys and bore- 
holes have shown that some 20,000,000 tons might 
be extracted, and that even this amount could be 
increased from neighbouring deposits. Much pre- 

i work has been done by constructing 
railways and docks to facilitate transport. Ocean- 
going vessels drawing 21 ft. can dock alongside the 
wharves, and loading capacity up to 3,000 tons 
an hour has been provided. With favourably 


situated deposits, and with such facilities, it is not 
impossible but that mining will be revived. 

Nova Scotia has yielded a fair supply of iron, and 
next to Ontario has been the largest producer in the 
Dominion. Its mines are now idle and its blast 
furnaces cold, except they are fed from the Wabana 
field of Newfoundland. Its early promise has not 
been fulfilled, and the history of the industry suggests 
a doubt that some of the rosy-hued prospects, so 
alluringly displayed in other provinces, will fail 
to realise. In early days glowing reports of 
prospectors told of large resources and hinted that a 
prosperous mining industry must result. But, to 
quote Mr. Robinson, “the better the deposits 
became known the more they shrunk in volume and 
declined in quality; and we must attribute these 
earlier claims to the undeveloped state of the 
country, and the natural optimism of early explorers 
in a comparatively unknown region.” There is now 
little use in describing areas that have been 
exhausted, though a valuable limonite and hematite 
found in slates and quartzites long fed Nova Scotia 
furnaces. It may be recalled that it was in Acadia 
with such raw material, that Dr. Siemens made his 
first commercial experiments on the direct con- 
version of iron into steel. Plenty of the ore can still 
be found in the Ordovician rocks, but of too low 
a grade in iron, and too siliceous, to be profitably 
worked. The most promising iron field is in 
Annapolis County where two workable beds of 
hematite are known to exist but at present do not 
form an attractive proposition. Concentration 
plant has been erected to bring the ore up to 
merchantable grade, but the concentrates have no 
very favourable analysis, iron running from 50 per 
cent. to 52 per cent., silica 13 per cent., phos- 
phorus 1-32 per cent. and sulphur 0-015 per 
cent. respectively. Magnetic concentration has 
not proved satisfactory on account of the per- 
centage of hematite, and since 1913 extraction has 
stopped. 

Although the Mines Department of Canada has no 
control over the management and development of 
the Newfoundland ore deposits, yet in surveying the 
iron resources of the wide area from the Pacific to 
the Atlantic, to omit all mention of the far. eastern 
Colony, would be akin to producing Hamlet without 
the Prince. For here, where the new Continent 
makes its closest approach to the old, thus aiding 
distribution in both hemispheres, Nature has been 
in her most lavish mood and stored up reserves that 
dwarf to insignificance the sparingly supplied ore 
beds on the mainland. Bell Island, in Conception 
Bay, is so small that it can hardly be seen on the 
map, but on its shores and in its submarine extension 
is one of the largest and most compact collections of 
two important iron-bearing minerals, hematite and 
chamosite. The yield of iron is 53-86 per cent., 
and as phosphorus is 0-850 per cent. the Wabana 
ore is of a non-Bessemer grade. A moderate com- 
putation places the content of iron at 4,000,000,000 
tons, but the life of the mine is more likely to be 
determined by the working conditions that obtain 
in the future, than by the process of exhaustion. 
When the ores of Bilbao and the metasomatic 
hematite masses in the Pyrenees fail, when the 
famed Minette series of Lorraine, whose possession 
tempted the cupidity of Germany, ceases to be 
remunerative, the Wabana ores of Newfoundland, 
will still be playing a worthy part in promoting the 
culture and civilisation of the world. Further, 
the utilisation of such a mass may revolutionise the 
processes of metallurgy. As Eckel has pointed out, 
the submarine stores of Newfoundland “ may be the 
most important single factor in our next stage of 
progress, for, as soon as an ore-holding reaches a 
size to justify changes in metallurgical practice or 
plant location, its ores acquire a technical and moral 
value far above that which they would have if 
merely sold on a competitive basis in an open 
market.” 





Tae Potyrecanic Scnoot or Enoingsrive.—The 
Hon. Sir Charles A. Parsons, K.C.B., F.R.8., has consented 
to fill the office of president of the Polytechnic School 
of gor Regent-street, W., in succession to the 
late Mr. Charles Hawksley, past-president of the Institu- 
tion of Civil Engineers. @ first president of the school 





was Professor David Hughes, F.R.8S., the founder of the 
Hughes medal of the Royal Society. 


RESERVOIR DAMS. 

Ir the engineer could place a reservoir dam where 
he chose, after carefully examining the site by means 
of borings, the work would be comparatively simple. 
The art of building dams, even of masonry dams, 
is theoretically simple, and there is a great mass 
of practical data to justify, or to correct, the theore- 
tical considerations. But, unfortunately, the site 
of a dam is fixed by the site of the reservoir. As to 
the latter, there is seldom much choice. The gather- 
ing ground, the river, or the lie of the land, generally 
point to one place, and to one place only, where a 
reservoir can be economically constructed, and the 
position of the dam is fairly defined by the same 
facts. Hence, it follows that the engineer must build 
his structure at, or near, a given spot, and he must 
face all the difficulties of the situation as best he can. 
This does not mean, however, that he can take any 
chances and be satisfied with something less than 
perfect security. The impounding of thousands of 
millions of gallons of water at a high level creates 
a force which, if not under complete control, ma 
bring disaster to miles of poss lying below. It 
would be easy to adduce several examples of the 
effects of bad design in this respect, and the writer 
has a vivid recollection of the condition of the Don 
Valley the day after the Redmires Dam of the 
Sheffield waterworks gave way, when several villages 
were swept out of existence. That, however, is a 
long time ago, and now masonry dams are among 
the safest and most reliable of engineering structures, 
thanks to our growing knowledge, and to the 
meticulous care engineers spend over every detail. 

As an example of a most difficult—and successful 
—piece of dam construction, we give in our four 
Plates, Nos. LIX. to LXIL, and on page 689, 
photographs and drawings of two great dams 
built in connection with the Derwent Valley Water- 
works to the design, and under the immediate 
superintendence of Mr. Edward Sandeman, M.Sc., 
M.Inst.C.E. These are known res ively as the 
Howden Dam and the Derwent Dam, and their 
positions are shown on the map, Fig. 1, page 689, 
which represents a portion of Derbyshire traversed 
by the Midland Railway between Matlock and 
Buxton. These two dams are very similar in design 
and appearance, the differences lying in dimensions 
only. Their cross-section is given in Fig. 5, page 689. 
The lengths on the top water line are 1,080 ft. for 
the Howden Dam (Fig. 4, page 689, Fig. 6, Plate 
LIX, and Fig. 8, Plate LX), and 1,110 ft. for the 
Derwent Dam, while the heights above the river 
bed are 117 ft. and 114 ft., and the widest part of 
the foundation are 117 ft. and 114 ft. respectively. 
Practically, they are alike, the only difference pos- 
sibly noticeable to the eye is that the central over- 
flow weir is 500 ft. in length in the Howden Dam, 
and 600 ft. in the Derwent Dam, the latter, being 
lower in the valley, having, naturally, to pass the 
greater quantity of water. The compensation water 
to be given to the River Derwent was fixed by 
referees appointed by Parliament at 15,209,000 
gals. per day. 

The geological formation of the valley, even if it 
had been good of its kind, was not ideal to carry a 
great dam. The tops of the hills are millstone grit, 
which is a very serviceable rock, but it is all above 
the level of the excavation. Below it comes the 
Yoredale rocks, which are a miscellaneous collection 
of beds of shale, alternating with beds of sandstone, 
the former ranging from several feet to a few inches 
in thickness, and the latter usually less than 2 ft. 
in thickness, but occasionally attaining 7 ft. to 8 ft. 
Unfortunately, the strata had suffered great dis- 
turbance in the past. Generally they were bent, 
but in the bottom of the valley the pressure of the 
adjacent hills had forced them to slip forward 
and to up-heave in a dangerous fault, as shown in 
Figs. 3 and 4, page 689, and in Fig. 11, Plate LX. 
It was on the very worst of the faulting that 
Mr. Sandeman had to his dams of more than 
100 ft. in height. The valley sides, not 
folded like the bottom, are, nevertheless, very 
disturbed and cracked, and have no pretentions to 
be watertight. A reservoir dam is, of course, rarely 
pushed over by direct pressure. If it fails, it is gener- 
ally by the eroding action of water leaking 
the foundation, or around the ends, where they are 





built into the side-hills. Under a pressure head of 
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more than 100 ft., a trick’e will soon bore for itself 
a wider passage, and admit a greater stream, which, 
in turn, will en’arge the opening, and so the process 
goes on in a vicious circ’e. On strata such as shown 
in the sections and photographs, it was a task of very 
great difficulty to prec'ude all «hance of leakage, 
and the means adopted entailed much labour and 
great expense. Probably, no dam was ever built 
that was absolutely tight, the engineer having 
always to compromise between ideal and commercial 
conditions. It is just on this point that skill and 
experience come in. 

the centre of the Howden Dam the excavation 
of the foundations was carried down to 70 ft. below 
the ground, and even at this level the strata were 
not watertight, although they were quite capable of 
carrying the structure. There was no promise of 
immediate improvement if a lower depth were 
sought in the same way, while the increase in cost, 
due to the rapid extension of the width of the base 
(Fig. 5, page 689) was a very serious consideration. 
Mr. Sandeman, therefore, decided not to attempt 
to get a watertight joint between the masonry and 
the ground, but to sink an apron or curtain wall 
of moderate thickness to such a depth that it 
should rest on solid strata, or, at least, on strata 
under such pressure from above that percolation 
would not be dangerous. A trench, 6 ft. wide, was, 
therefore, carried down a further 55 ft. (Fig. 12, 
Plate LX) and filled with concrete to form a 
water-tight barrier. This trench extended the whole 
length of the dam, and ended in the east hillside 
at a depth of 190 ft. below ground, and on the 
west at a depth of 115 ft. The height of the dam 
from the deepest part of the main trench to over- 
flow level, is 187 ft., and from the bottom of the 
narrow trench to overflow, 242 ft. 

Security from leakage under the dam having thus 
been obtained, the ends had to be made tight. The 
usual plan is to carry the dam into the hills and to 
grout it into the firm rock. But headings driven 
several hundred feet into the hillside failed to find 
solid ground. The rock was broken up, and wide 
crevices existed, through which the water of the 
reservoir could have flowed in streams, probably 
exposing the flank of the structure, and making a 
new path for the river (Figs. 9 and 10, Plate LX). 
It was, therefore, decided to carry two wing walls at 
right angles to the dam, and roughly parallel to the 
sides of the reservoir. The wing well at the east side 
is 2,860 ft. long, and that on the west side, 2,600 ft., 
of which 1,007 ft. were tunnelled. The trenches 
are 5 ft. 8 in. wide, and are filled with 5 to 1 concrete. 
The total quantity of concrete in the east wing 
trench is 75,126 cub. yards, and in the west wing 
trench, 61,519 cub. yards. 

There was a curious similarity in the conditions 
in the two dams, although they were some three- 
quarters of a mile apart. In the Derwent Dam, the 
main foundations are 60 ft. below the river bed, as 
compared with: 70 ft. at Howden. The 6-ft. trench 
or curtain well is carried down a further 38 ft., or 
98 ft. in all. The height of the dam from the deepest 

of the narrow trench to overflow level, 212 ft. 

trench extends the whole length of the dam, 
and is carried into the hill on the west side for a 
distance of 605 ft., and on the east side for 792 ft. 
At the west end, the trench termiriates at a depth 
of 42 ft. below the river bed, or 156 ft. below the 
water-level of the reservoir. At the east end, the 
deepest of the trench is 108 ft. below river bed, 
and 292 below water-level. 

The conditions of the wing walls in this reservoir 
were quite different from those at Howden, and the 
engineer had to find another method of meeting the 
danger of infiltration. There was much more shale 
in the ground, and, further, it was loose and broken 
by numerous slip faults. The sandstone beds were 
im @ very similar condition, and had no appearance 
of watertightness. Examination showed that the 
strata di upstream from the dam, but down- 
stream they ran nearly level, having a slight dip 
with the valley on the west side, while, on the east 
side, they rose slightly downstream. A cross-section 
of the valley showed a rise of 1 in 50 approximately 
into the west hillside, and a dip of 1 in 17 into the 
east hillside. On the east side the strata were crossed 
by numerous faults at a vertical angle of, roughly, 
0 deg., lying about N.W. and 8.E. on plan (Fig. 1), 


but, further, they changed in direction to about 
N.E. and 8.W. On the west side of the valley, they 
ran, approximately, N.E. and S.W. The downthrow 
of these faults, on both sides of the valley, was 
generally towards the middle of the valley. Mr. San- 
deman, therefore, determined to carry the wing 
wells direct into the hills, in continuation of the 
dam, and not at right angles to it, as at Howden. 
As already stated, the east wall was longer than 
the west, and proved to be a work of much difficulty, 
owing to the rapid dip of the strata into the hillside, 
and the great amount of water met with. Both here 
and on the west side the ends and bottom of the 
wing trenches were carefully grouted with cement 
under pressure. 


The building of the dams was done piecemeal, as 
shown in Fig. 6, Plate LIX., and Figs. 13 and 14, 
Plate LXI. A portion of the ground was excavated, 
and a large mass of masonry was laid down. In this 
was built, at the Derwent Dam, a culvert 19 ft. in 
diam., large enough to take the river, and then the 
river was diverted through it, Jeaving all the rest of 
the valley free for further building operations. The 
culvert at the Howden Dam was 17 ft. in diam., 
and the river was not diverted until the dam was 
built. The building of the dams went forward 
from the exposed face of the masonry, and gradually 
progressed across the valley, great care being taken 
in jointing the new portion to the exposed face. 
The concrete was 6 to 1 in the base, 54 to 1 in the 
middle, and 5 to 1 in the upper and thinner part of 
the structure. In it there were placed large rough 
blocks of quarried millstone grit, from 4 ton to 6 tons 
in weight. These were got from a quarry containing 
a bed known geologically as the Rivelin Grit. The 
quarry was near the Midland Railway, between 
Hathersage and Grindleford, and an incline (Fig. 18, 
Plate LXII) was constructed to-connect it to the 
railway. This was on a gradient of 1 in 3, and was 
worked by ropes vonnecting the full and the empty 
trucks, and passing round a large drum. This quarry 
could deliver 6,000 tons a week. In addition to the 
large stones, the quarry provided rubblestone, 
which was loaded in boxes of 3 tons capacity. 

The sites of the dams were each spanned by cable- 
ways capable of lifting 6 tons. The cables were 
composed of steel wires 0°156 in. in diam., with an 
ultimate strength of 3,270 Ibs., and the circumference 
of the cables was 7 in. At each trench there were 
two cable ways, and each could be traversed side 
ways at one end (Plates LIX and LX1I), so that it 
commanded a triangular piece of ground, and as 
the movable towers were on opposite sides of the 
valley, the result was that a rectangular piece of 
ground was covered. The fixed end of the cable 
passed over a wooden tower, and was anchored to a 
concrete block in the ground; the other end was 
attached to a travelling tower, with a counterweight. 
These ropeways were used both for excavation work 
and also for bringing the concrete into position. 
The large stones were brought in wagons, and after 
being washed, were lifted into position by cranes 
running on elevated roads carried on piers (Fig. 13, 
Plate LXI) which were eventually built into the 
dam. 

The compensation water to be given to the river 
in respect of the portion of the water-shed con- 
trolled by the Howden and Derwent reservoirs 
amounts to 6,600,000 gallons per day, and it is dis- 
charged at the foot of the Derwent Dam. The water 
to be delivered for town use, passes through the 
Howden Dam by two 36 in. pipes in the east tower, 
and through the Derwent Dam by three 45 in. pipes. 
In each dam there are six 30-in. discharges, three 
in each tower, for emptying the reservoir and for 
scouring purposes. All these pipes are controlled 
by valves worked from the towers. The main pipes 
lead to the filter beds at Bamford, and after the 
water has passed through them, it is conducted by 
an aqueduct 28 miles in length to the Ambergate 
service reservoir. This aqueduct consists of 17 miles 
of cast-iron and steel pipes, 7 miles cut and cover, 
and 4 miles of tunnel. For a part of its length it 
is carried on arches, alongside which a road bridge 
has been built (Fig. 16, Plate LXII). The cut-and- 
cover portion consists of a circular culvert 6 ft. 3 in. 
in diameter (Fig. 17, Plate LXII.) and made of 





concrete, having an internal lining of blue brick 


'4} in. thick, with } in. of cement mortar rendering 





between the two. The cement is 9 in. thick, with 
haunches to support the arch from the trench 
side. The gradient is 1 in 4,000, and when the 
water is 4 ft. 9 in. deep, the estimated delivery is 
35,000,000 gals. a day. 

In order to ascertain what proportion of the rain- 
fall flowed off the drainage area of 31,000 acres, and 
to obtain data as to the dry-weather flow and as to 
volume of floods, a weir (Fig. 15, Plate LXII.) was 
erected on the River Derwent, above Bamford, from 
which records have been collected since 1906. 

The two dams described afford excellent examples 
of the great responsibility cast upon an engineer 
who has to build such structures at points 
determined for him by the contour of the 
eountry. The need of unremitting care is seen by 
the constantly varying nature of the ground, and 
when every care has been exercised there still 
remains grave anxiety as to whether there may 
not be disturbing conditions not revealed by the 
borings. No one can undertake such ‘a work unless 
fortified by a wide experience, but experience alone 
is by no means sufficient for the task, for new 
features are always revealing themselves, and must 
be met by new methods or new construction. A com- 
promise has always to be made between lavish 
expenditure to attain perfect watertightness, and the 
taking of small risks in the first instance, with the 
certainty that these can be dealt with later if they 
should prove more serious than was anticipated. 
For instance, water began to appear on the site of 
the Derwent Reservoir when the Howden Reservoir 
was filled. Its quantity was later reduced to one-half 
when the Derwent Reservoir was filled owing to the 
gradual silting up of the underground strata. Part 
of the percolation is attributed to the fact that the 
wing trenches were constructed along the foot of the 
hillsides, preventing the drainage of the country 
immediately contiguous from entering the upper 
reservoir. Mr. Sandeman carried out the construc- 
tion of the reservoirs by administration, and hence 
he had not the advantage of the help of a skilled 
contractor. He gave a full account of the entire 
works, including the filter beds, and the service 
reservoir in an interesting paper read in the session 
1917-18 before the Institution of Civil Engineers. 
In this he recorded the whole history of the under- 
taking, and the results of his tests on the deflections 
and témperatures of the dams under a wide variety 
of conditions. 





REGENERATED RvUBBER.—Objects made of a new 
regenerated rubber product, called agatit, were shown 
by Professor M. Le Blanc at the April meeting of the 
Bunsen Gesellschaft. This product has been worked 
out in the institute for — chemistry of the Univer- 
sity of Leipzig, by Le Blanc and Liittke, in conjunction 
with industrials. It is supplied either in a fine emulsion 
or colloidal solution, which is convenient for man 
applications, or as a solid. The latter is much ’ 
it was stated, in packing for condensers and on U-boats. 
It also serves as a substitute for leather, and is in one 
respect superior to rubber for this purpose, because it 
can be nailed and sewn, which is important for sole 
leather. Rubber gloves for medical men and feeders are 
also made entirely or largely of agatit. It was mentioned 
that rubber gloves were hardly obtainable at all in 
Germany now, whilst these new gloves only cost 2.50 
marks; it is doubtful, however, whether this figure 
meant the estimated cost of manufacture or the sale 


price. 


A 1,0001. Morortne Prize.—The offer by the Auto- 
mobile Association of 1,0001. for the best method of 
using coal gas on motor vehicles has aroused considerable 
interest. A number of inventions have been definitely 
entered for the competition, and, in addition, many 
valuable suggestions by motorists and others interested 
have been received by the Association. Incidentally, 
the competition has stimulated research and investigation 
concerning the possibility of using other fuels besides 
coal gas, petrol, and petrol substitutes, while the impor- 
tant question of adequate supplies of coal-gas and benzol 
for post-war motoring requirements likewise, 
received a much-needed impetus. Entries for the com- 
petition, also correspondence, have been received from 
well-known engineers and gas experts, private motorists, 
members of the motoring industry, and working men 
and mechanics, many of whom have for some time past 
been endeavoring to devise practical and inexpensive 
methods of p ing motor vehicles with coal and 
other fuels. try forms and letters concerning this 


competition have been received from motorists serving 
with the Forces in France, Italy, Salonica, and Meso- 
——. Inventions may be entered up to December 31, 

918. Copies of the entry forms and the conditions 
governing the competition will be sent upon 
to the secretary, A.A: & M.U., Fanum House, 
street, London, W.C,2. 


a. 
itcomb- 
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the maximum energy they can from the steam passing 
through them. 

It is highly desirable that the pressure of the steam 
supplied to the processes should be kept at the lowest 
possible figure ; some chemical works operate at as high 
@ pressure as 45 to 60 lbs. per sq. in. If the steam is 
used for heating stills, &c., then, with low-pressure 
steam of, say, 18 Ibs. , sq. in., arrangement has to be 
made for a‘somewhat larger volume than at 45 lbs. per 
sq. in. The vital point is to get the steam to the processes 
com tively dry, or with a few degrees of superheat, 
the heat-content of 15 lbs. pressure steam very 
little less than 45 lbs. It can be even "oe if the 15‘lbs. 
steam is slightly superheated, whilst the 45 lbs. steam 
has —— high moisture-content. In a Mtg ed 
and -insula i , it is possible to deliver 

rot 18 Ibs. p 













































squirrel-cage machine would only require an extra 
number of terminals, but would not have any bare parts 
such as commutator, brush gear or slip rings. Similarly, 
the single-speed Cascade, whilst the two or three- 
Cascade would have slip rings, and the alternating- 
current commutator motor would have bare metal, and 
be practically the same as a direct-current machine, 
which it is highly desirable to avoid. The effect of speed 
variation can, however, in 90 per cent. of the cases, be 
achieved by other means almost asefficient. For instance, 
one of the principal drives in a chemical works is that 
of fans, and ample and reasonably efficient regulation of 
these can be obtained by means of dampers. For variable 
speed, combined with heavy-starting torque, the ordinary 
squirrel-cage motor can be employed in conjunction with 
the oil hydraulic transmission system. One js not inclined 
to readily accept the statement that a direct-current 
motor is superior to a squirrel-cage alternating-current 
machine for its “large safe overload capacity and simple 
starting gear.” In numerous instances, it has been advis- 
able to instal a squirrel-cage motor slightly larger than 
was really necessary for ordinary running in order to 
accomplish the starting effort required, rather than to 
instal slip-ring machines rg bare rings, brush 
gear, &. E iency and reliability frequently carry 
more weight t Me engineering, and it is expedient 
in the interest of reliability to avoid all bare metal which 
no matter how well enclosed, is liable to attack. It is 
questionable at the present time if there is a really 
satisfactory acid pump on the market; no doubt, the 
future will see something suitable developed which it is 
expected will be on the lines of a vertical spindle centri- 
fugal pump, and such being the case, there will be a 
demand for a line of small vertical spindle motors. 

On the subject of switchgear, totally-enclosed gas-proof 
apparatus can be employed, but very satisfactory results 
are obtained with standard oil immersed gear in cast-iron 
































































STEAM AND POWER PLANT FOR CHEMICAL 
WORKS. 
To tHe Eprror or ENGINEERING. 

Srr,—The article in your issue of May 17 is of con- 
siderable interest to ‘the limited number of engineers 
whose experience has brought them closely in touch 
with the ration of chemical works, dye works and 
high explosives factories. There is not a topic on which 
there are not a variety of views, and the writer ventures 
to put forward some alternative opinions to those 
expressed in the article. 

one paragraph it is stated (in italics), “‘ The con- 

sumption of steam per horse-power hour is of no con- 
sequence.” This is a remarkable and surprising state- 
ment, particularly in these days of coal conservation | steam at a pressure per sq. in. at the processes 
sub-committees, &c., every unit of electricity that can | with a commencing back pressure of 20 Ibs. per sq. in. 
be generated at practically no cost should be generated, | at the power house, providing the power house is not 
therefore it is desirable to keep the steam consumption | more than a ble distance away, say, half a mile. 

r horse-power hour at the lowest possible figure.| Taking an average figure for the steam consumption 
The day of heavy chemical manufacturing is passing, | of the back-pressure turbine previously referred to at 
and more accurate and scientific methods are being | 21 Ibs. per k.w. hour, with a back pressure of 30 Ibs. per 
adopted, which include the development of electro-| sq. in., the consumptions would be :— 
chemistry, that requires large supplies of power at ®! 19154 ner k.w. hour, with a back pressure of 20 Ibs. 


low cost. . 
Let us assume that engi used receivi oa 18 lbs. per k.w. hour, with a back pressure of 15 lbs. 
? = po . steam 17 lbs, per k.w. hour, with a back pressure of 10 Ibs. 


at an initial pressure and temperature of 240 Ibs. per 
. in., 550 deg. F., that they exhaust at a back pressure | the temperatures of such back pressures would be the 
of 30 lbs, per sq. in., ry t 8 al marr the | saturated temperature, plus :-— 
steam consumption wou ween 40 an r 
k.w. hour, and the size of the set would be limited to a deg. ¥ aa ae oe a oY 9 —_ ee 
about 750 k.w. Then, with the best form of oil separator, 50 dee, Fr. en ; for 17 Ibe. beck oe 
only about 60 per cent. of the oil in the steam would S- 2. cuperace peceeure. 
Where the steam is used for lifting ejectors, or as they 
are more frequently called, “‘ blow-jacks,” the practice 


be removed, the remaining 40 per cent. passing on to 
the processes. 
Now let us consider turbines of, say, 3,000 k.w. size, | has been to use an inefficient form of machine constructed 
recei steam at an initial pressure and temperature | either in earthenware or Regulus (an alloy of lead, anti- | cases, of which there are now several types on the market. 
of 350 lbs. per sq. in., and 750 deg. F., exhausting at the} mony and tin, used on account of its acid-resisting | Every starting panel should embody an ammeter cali- 
same back pressure, é.¢., 30 lbs. per sq. in. The steam | bility). But a great deal of work has recently been| brated in horse power, as well as in amperes, to the 
consumption would be from 20 to 22 lbs. per k.w. hour,|done with an ejector designed on the lines of the | characteristic curve of the motor, so that even the least 
the steam would be free from oil, and what is rather an | exhaust injector, and constructed in one of the well- | informed process hand can read in horse power something 
important factor, the exhaust steam would still be| known acid-resisting irons. Apart from that, a more|that he would not understand in amperes. 
superheated (to the extent of about 90 deg. F.) which | efficient type of ejector is now being made, which, with | Considerable progress has been made with the develop- 
would be valuable, not merely on account of its addi-| pressure of 15 Ibs. per sq. in., will meet the bulk of | ment of insulating materials and varnishes of an acid- 
tional heat-content, but rather as a dryness factor. |the requirements. resisting nature, and the future will, no doubt, see the 
By properly ese sed the initial pressure and] ‘The steam demand is not so fluctuating as might be | day when a thoroughly sound material will be available. 
temperature, the sons te degree of superheat in the| imagined. When a process is re-starting, after having | It should be, and is, possible to instal machines, even 
been closed down, it is usually possible to get a little | under the worst conditions, so that they do not constitute 
ing and be prepared, but apart from that with a | a danger to the operators. If they are properly earthed 
a 





uisi 
exhaust can be obtained, which avoids the necessity of 
the exhaust steam ty y a separately-fired 

superheater, as suggested in para. 6 of the article where | modern plant of water-tube boilers, mechanical stokers | and the earth maintained efficient, an so wires and 
engines are being considered. ; and induced or pressure doongh, it is possible to ome cables of a really suitable kind employed and duly main- 
he generation of steam at 350 Ibs. ng . in., super- | with the situation very quickly and more satisfactorily | tained, the risk of the operators receiving a fatal shock 
heated to 750 deg. F., requires a little additional coal | than with a bank of Lancashire boilers, as the latter do | is very slight. Accessories for lighting can be employed 
when compared with 240 Ibs. per sq. in., and 550 deg. F. | not admit of forcing for a short time in the same way | which are reasonably safe and resist attack ; they include 
(together with the coal | for the separately-fired | 4s water-tube boilers, and it is, therefore, even more | such articles as wood blocks, impregnated with paraffin 
superheater), but the two-fold increase of power obtained | necessary to keep an excess number of Lancashires in | wax, totally-enclosed tumbler switches, having fibre 
amply justifies a little extra coal. Boilers working at | operation, as your article suggests, for water tubes. covers and dollies outlasting from six to ten ordinary 
300 to 350 Ibs. per sq. in. have, to the writer's knowledge | “Most chemical works are situated on the banks of a| tumbler switches, porcelain lamp holders filled on the 
and experience, already given satisfactory operation for | canal or river, and both the water of the canal or river | leading-in side with paraffin wax, and having a rubber 
riods up to seven years, and initial temperatures of | and the atmosphere of the works are in a doubtful and | sealing cap over the mouth through which the lamp is 
50 deg. F. have proved satisfactory on a certain type Of | corrosive condition, in spite of all efforts that are made | inserted. In very corrosive processes, it is advisable to 
turbine for four years, so that there is every reason |¢o prevent it. In operating high-pressure sets requiring | abandon the use of ordinary ceiling roses, and either 
to take a pees view of the situation. Engine | condensers, under no condition should canal water be | loop right into the lamp-holders or connect the flexibles 
builders will strain every effort to compete with the| relied upon, but rather cooling towers or ponds, and | direct on to the main leads, or employ a form of oil or 
turbine, but in general practice they do not care to go| even with those, the cooling water should be fairly | compound sealed ceiling-rose fitting. Conduit should 
beyond a pressure of 240 to 250 Ibs. per sq. in. and a|f, uently changed on account of the acid vapour, &c.,| not be employed, as it is extremely liable to corrosion 
temperature of 550 deg. F. Large turbines have every | likely to be absorbed from the atmosphere. It is even | itself, and also assists the condensation of corrosive 
—- recommend them from the point of view of rene | while —. protecting the condenser tubes | vapour inside, which speedily attacks the insulation of 

reliability and freedom from wear, as compared with | by some form of electrolytic process. The contamination | the wires contained. 
high-speed reciprocating engines. : of the air has serious effect on air compressors, switch-| All wiring of a smaller class should be erected on porce- 
The writer's opinion is that from the manufacturer's | gear, and generators, either alternating current or direct | lain cleats, screws supporting the cleats first being dipped 
point of view, as well as in the national interests, the | current ; good practice is to provide for the whole of the | in a good quality anti-sulphuric paint, and, after fixing, 
uantity of low-pressure steam required for the processes | air entering the power station engine room to pass through | brushed over with the paint. special form of acid- 
a general filter and washer, built as far as possible of | resisting cab-tyre sheathed wire is available, and also 
lazed brick and cast-iron, then, through an ae an ebonite-finished wire, but the latter has to be put in 
lly position whilst tolerably warm, as the outer casing has 


should the nemaseron gory. 4 factor, that quantity of 
steam should be generated at the highest ible pressure 
ter for each generating set, the warm air finally being 
a tendency to crack if bent cold. The life of all such 


and temperature, and exhausted from the prime movers 
at a back pressure to the low-pressure heating system 
for the processes, the greatest amount of ene being 
obtained in the ex ion. If the amount of power 
required for the works is more than can be generated by 
the back-pressure system, then, obviously, the additional 
requirements must be made up from standard high- 
pressure plant. If, on the other hand, the amount of 

ower available is in éxcess of what is required for 

riving purposes, the directors of a really progressive 
concern, finding themselves with a given amount of 
power available at practically no cost, will quickly instal 
some electro-chemical processes, or else dispose of the 
power available to a neighbour. 

Chemical works, &c., also require compressed air and 
other gases, the compressors only requiring a fraction of 
the total power ca © of being genera by the prime 
movers, It is advisable that the compressors should be 
electrically driven from the main generating sets, so that 
the whole of the steam is used in the most efficient way. 
If the system is an alternating current one (a point to 
be a wore 2 the motors ae pa compressors 
can the synchronous type, my a leading power 
factor which will assist in p Lanad the lagging power 
factor on the generators caused in the usual way by the 
employment of induction motors. Such motors would 
be coupled to the compressors t h friction clutches, 
so that power factor correction id be obtained with 
~ motors running light and the compressors shut 

own, 
bo eapested $0 apachanies eumetlp as cll’ sheen and 
e to sync at all times, an 

some cushioning or variable arrangement must be pro-|in any other way, t a change-pole squirrel-cage 
vided. The system may consist of one or more plain-back | machine, or an alternating-current commutator i 
pressure sets, combined with either a pass-out set in which 

a variable nn of the steam can be condensed, or | of 
a standard “pressure set which undertakes the regu- 
lation, leaving the back-pressure set or sets to give out | the cascad 


removed from the engine room and used for the boiler 
furnaces, as it has a double value having been warmed 
slightly and also freed of corrosive impurities. 

the whole of the foregoing the pressures are gauge 
pressure, and not absolute. 

On the electrical side, one is almost disappointed to 
find low-pressure direct current recommended in pre- 
ference to medium-pressure alternating current. All 
bare metal, particularly o and brass, that is not 
absolutely imperative, sh be avoided. This applies 
y ed to generati lant, switch gear and motors. 

ternators will c ly prove much more satisfactory 
than direct-current generators and squirrel-cage motors, 
if properly installed, give much more satisfactory results 
than any form of direct-current machines. Under no 
condition should a plain open type machine be installed, 
though, unfortunately, that has the practice in the 
past. The ordi ipe-ventilated machine is a snare 
oe a = —_* e totally-enclosed machine is both 

=— extremely expensive. There are two types 
worthy of consideration, viz., the pipe-ventilated 
machine, in which the suction and delivery ducts are 
coupled together through a form of surface cooler, and 
the ee externally-cooled machine, which 
has a double frame with an annular space between the 
two f The inner frame totally encloses the motor 
and air is blown through between the two frames by a 
fan fixed on the motor shaft, so giving a cooling effect. 
The weight of metal employed is about thesame as in an 
7 machine, price is only a little higher. 
e speed is im tive, and cannot be obtained 


wiring can be considerably increased by periodically 
wiping it over to remove all foreign material, and then 
painting with anti-sulphuric enamel, or a form of bitumen 
int, according to its location, i.e., bitumen is satis- 
tory for acid, but liable to attack by caustic or alkali. 
A form of asbestos braided wire is fairly satisfactory, 
but the asbestos braid should preferably be carefully 
impregnated with a bitumastic solution, otherwise it 
tends to absorb corrosive liquids, and whilst not suffering 
damage itself, it enables corrosion to set in on the insula- 
= underneath. For —_ cables, both from a one 
ineering point of view, the paper insulated lead- 
cov cable, Stth an outer sheathing of some form of 
bitumastic or other acid-resisting fabric, still holds its 
own. For protection of lighting and power circuits, oil 
immersed circuit breakers are unquestionably the best. 
If fuses have to be employed, on no account should bare 
iron or copper be we owing to its rapid deterioration, 
Ce uent — oxidation and corrosion, especially 
when hot, and in a corrosive atmosphere. For bare fuses 
bimetal, which is practically a core of copper surrounded 
~ a Regulus sheath, gives much the best result, or as an 
ternative cartridge fuses; with or without oil immersion, 
are very good. 

Great attention must be paid to all meters, whether 
of the indicating, recording or integrating type. Cases 
must be as gas-tight as possible, even then, in the case 
of mercury meters, the mercury will tend to “ sicken. 
Shunts should always be oil-immersed, as when corrosion 
sets in teeth wo high milli-wolt pag a weve b 

ving an und igh milli-volt , and an inaccurate 
i ing on the instrument. In taking a reading 0! 
the load on a motor operating any particular plant, an 
observation of an indicating ammeter is not sufficient ; 
a recorder should always be employed, “epee for at 
least a week, so as to Indicate the number of stops and 
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re-starts (usually very few), and also the characteristic 
variations of the ef 

On the general principles of direct current, as compared 
with alternating current, direct current cannot be 
generated as efficiently as alternating current, and, 
therefore, in these days of high-efficiency rotary con- 
verters, no very strong argument can be advanced for 
the use of direct current generally, merely on account of 
its necessity for electrolytic work. If possible, the 
electrolytic plants requiring heavy current should be 
installed near to the power house, so as to avoid long 
runs of heavy cable, with its inherent e se and volt 
drop. The rotary converters could then be installed in 
the power house, where they would be subject to the 
minimum amount of attack and corrosion. If the 
pr bend plants should be a distance away from the 
power house, then, preferably, the rotary converters 
should be installed immediately adjacent in a self- 
contained sub-station, so as to be protected against 
corrosion, and they should, as far as possible, be auto- 
matically operated from the power station, but supplied 
from the works ordinary mains system. Such rotary 
converters should also embody some degree of power 
factor correction ; if installed in the power station, they 
will correct for the generating plant only, but if installed 
in distant sub-stations, they will benefit the mains 
system also, 

Transformers should preferably be of the totally- 
enclosed type, having a considerably greater oil capacity 
than obtains in standard practice. If so enclosed, venti- 
lation may be resorted to, or a water-cooled oil system 
= be adopted. An important point is to effect the 
cooling of the oil without allowing it to come in contact 
with the corrosive atmosphere, from which it may, in 
time, absorb matter dangerous to the windings. 

In laying out the supply of the commodities, such as 
steam, electricity, air, water, &c., provision should be 
made for the accurate measurement of each commodity 
to each process, so as to assist costing. 

“Dum Sprrro Spero.” 





« DUMPING.” 
To THE Eprror oF ENGINEERING. 

Sim,—In a previous letter I pointed out that most 
countries were the fortunate possessors of something 
that England lacked; and I asked a simple question. 
Instead of answering it, ‘“‘ Timeo” dubs me a Cobdenite, 
and he mentions several war-time expedients to which 
we have been driven because of our want of foresight 
and. skill—‘‘ dumping !” being, by implication, blamed 
for the results. 

As “ reprisals ’’ are now the common order of the day, 
let us, after the war, dump Welsh coal into Germany, 
and so close her collieries ; fet us flood that country with 
cheap Burton ales, in order to ruin Munich and other 
brewers ; let us export young English brains under cost 
price, as a set-off against cheap German clerks, who 
come here and become millionaires ; and let us compel 
Germany to ruin herself by adopting Free Trade. Above 
all, let us say, ‘‘ Look a gift-horse in the mouth,” instead 
of dumping a Latin quotation about the Greeks! 

Sir, in face of the natural advantages of other countries, 
I beg you to allow me again to ask seriously ‘‘ who is to 
pay for protecting our industries ?” 

Your obedient Servant, 


June 15, 1918. “One Wuo Dogsn’t Know.” 





THE DEFINITION OF HARDNESS. 
To tHe Eprror or ENGINEERING. 

Sir,—I think your correspondent, Mr. Buckingham, has 
not read my memorandum on the definition of hardness 
(ENGINEERING, May 17) with sufficient care, or he would 
have seen that I was quite aware of the difference of 
Martel’s D and Brinell’s H, ‘“‘in cases representative 
of the practical limits of the Brinell test.” Further, in 
dealing with the Brinell test, I excluded the case of deep 
indentations. The case Mr. Buckingham calculates, of an 
indentation one-fifth in depth of the radius of the ball, is, 
in my view, a deep indentation. Using my equations 
and the quantity k, which, so far as I am aware, has 
not previously been mentioned in connection with hard- 
ness, Mr. Buckingham finds that H and D differ by 
the quantity kh/2r. If there is no approximation 
either for Dor H, then the difference is k h/6 r, which 
in my view is negligible. I was dealing only with the 
definition of hardness, and for simplicity avoided refer- 
ence to secondary causes of difference. 

Nevertheless, that H = D when the indentation is 


small is significant. Brinell defined the hardness number 
as— 
P 


H = 
2ari{r— VJ (r2 — ab)} 


where r is the radius of the ball, and a that of the inden- 
tation. I am now convinced that he would have been 
better inspired if he had taken the simpler expression— 


ra 





In that case, H = D = k, as far as analysis goes, without 
restriction to small indentations. No explanation of 
Brinell’s expression has been given, and it seems incon- 
sistent with ic deformation. If the latter value 
had been taken, the hardness scale would probably 
have been @ more rational one. 

In practical testing there would still be a difference 

tween H and D, due to various causes, of which 
probably the chief is the time effect. In the Martel test, 
the pressure acts for a very short time. In the Brinell 





test, it is prescribed that it should be continued, for at 
least two minutes in the case of a very hard material, 
and five minutes in the case of a ductile material. Then 
the volume of an indentation may be expected to be 
greater, and the hardness number less than in a Martel 
test. Now Guillery has shown that in Brinell tests, the 
hardness number deduced from a test in two seconds 
is oo cent. to 14} per cent. greater than in one made 
slowly. 

For practical purposes, an empirical and merely 
relative test of hardness may be quite useful and con- 
venient. Such a test is the scratch test, and also, I think, 
the much-used scleroscope test. But until a rational 
definition of hardness is found, there is no basis for 
criticism of different methods of determining hardness. 
So far as I caw see, the Martel and Brinell methods are 
the most rational now used for ductile material. It is 
not clear that they are applicable to brittle materials. 
Apart from practical convenience, there is some reason 
for thinking that Martel’s method is slightly the more 
ratiorial of the two. 

W. C. Unwm. 





THE STABILITY OF AEROPLANES. 
To THE Eprror or ENGINEERING. 

Sir,—We are unwilling to intrude further on your 
kindness, but we are glad to note that Mr. Webb at last 
admits that our criticisms of his proof are just. The 
error in wording which he has discovered in his own 
article, let it be clearly understood, does not affect our 
argument, although in his last letter he states quite 
illogically ‘‘ with this correction, I believe the proof is 
sound.” We can only conclude that Mr. Webb still 
misses the point which is clear to all his readers. 

The sum and substance of the position is that after 
all Mr. Webb has actually, in ignorance, been expoun: 
and misapplying the principle of moving axes, althoug 
he claimed otherwise, and that, therefore, his treatment, 
where it is sound, is not new, and where it is new, is not 
sound. Even the artifice of choosing axes so that p = ¢, 
q= 0, and r= y, has already appeared in publish 
work on aeroplane stability since 1914 at least. In con- 
clusion, it is clear that any attempt at a proof, however 
bad, is not good enough for an engineer. 

‘Yours faithfall . 
w. L. CowLey. 
H. Levy. 
The National Physical Laboratory, Teddington, 
Middlesex, June 17, 1918. 





THE GERMAN DYE INDUSTRY. 

ConsIDERING the scope of the German dye and kindred 
industries and the large capital invested in these under- 
takings, special interest is attached to their reports and 
balance-sheets. Last year showed ee profits, 
varying somewhat for the different works. But owi 
to the large increase in the share capitals entitled to 

rticipate in the dividend this has in most cases 
fallen alittle below the figures of 1916. The Friedrich 
Bayer concern of Leverkusen, whose capital in Decem- 
ber, 1917, was increased from 54,000,000 to 90,000,000 
marks (at the exchange of 107 per cent.), and which 
new shares, though not paid for, have received the 
full dividend for 1917, boasts net profits amounting to 
28,127,201 marks against 21,396,823 marks for 1916, 
15,541,148 marks for 1915, 13,532,380 marks for 1914, 
and 15,293,283 marks for 1913. Writings-off amount 
to 11,852,090 marks, about the same as the two 
years; 5,000,000 marks are added to the reserves, 
2,000,000 marks to the war invalid fund, and for the first 
time 1,000,000 marks have been applied to “on leave 
wages.”” The war profit tax has deducted prior 
to the gross profits being made up. The divid was 
again fixed at 20 per cent. ; but whilst there was for 1916 
an extra bonus of 8 per cent., no such additional divi- 
dend was declared for 1917. On account of the in- 
creased capital the dividend amounted to 18,000,000 
marks against 15,120,000 marks for 1916 for dividend 
and bonus. Credit at banks, cash and bills of exc . 
amount to 97,120,000 marks against 77,640,000 marks 
for the previous year, but it has caused some surprise 
that no holdings of bonds and stocks are specified as 
the firm is known to have subscribed handsomely to the 
war loan. The figures at which land and buildi 
stand booked have receded from 31,100,000 marks to 
24,120,000 marks, and those of plant, &., from 
13,640,000 marks to 3,170,000 marks; and as extensive 
additions for war purposes have been made and at least 
to a material extent written off, the actual writ: off 
must considerably exceed the figures under this head 
in the balance-sheet. Shares in other erry: 7 
have increased from 16,970,000 marks to 18,440, 
marks. Reserves now amount to 38,730,000 marks, 
The new shares appear in the balance-sheet on the 
credit side as claims on shareholders for 36,730,000 marks, 
although they have received dividend, and the share 
capital figures for 90,000,000 marks. The Fried. Ba: 
Cempeny tee Ge Gene Gee ee t 
concern as have the Hichst and the len (The 
Baden Aniline Works), viz., 24-82 cent. 
oan he — ome eister, — and 

riining) have likewise, during the past year, increased 
their capital from 54,000,000 marks to 90,000,000 marks, 
also at the exchange of 107 per cent.; and the new 
shares have also received full dividend for 1917, al 
the net capital has not benefited the company 
year in question. Whilst the gross profits show a very 
substantial increase as com with the 
year, namely, 51,205,956 marks for 1917, against 
38,709,152 marks for 1916, 26,740,592 marks for 1915, 
19,069,447 marks for 1914, and 21,869,170 marks for 


ed|that there is a 





Leap hee ag ge ee aaa as dynes 
the figures tively 5 ma’ 

22,049,678 marks, st 13,919,735 marks for 1915, 
10,870,511 marks for 1914 and 14,655,856 marks for 
1913. Writ have increased from (11,014,388 
marks for 1916, and 4 450,643 for 1913 to the large sum 
of 19,161,303 marks for 1917, workmen’s housings for 
1917 figure for 3,123,936 marks, against 773,158 marks 
for the previous year; welfare arrangements for 
1,040,174 marks, against 661,293 marks for 1916. 
Although the dividend has been reduced from 25 per 
cent. for 1916 to 18 per cent. for 1917, it absorbs 
16,200,000 marks against 13,500,000 marks for the 


year. For the two last peace years the 
vidend was 30 per cent., and 20 per cent. for 1914 and 
1915. Although the company has in sold the shares 


acquired during the previous year in the Elise II Gewerk- 
schaft to the en Aniline and Soda Company at cost 

rice, the holdings of bonds and stocks have risen from 

6,700,000 marks to 45,480,000 marks, the ompuy 
-_ ee oe es, marks _ to the — 

the ei war loan. © original aggregate cost 

all buildi plant, installations, &c., is stated to be 
141,180, marks, against 117,550,000 marks for the 
previous year, but owing to the extensive writings off 
the booked value has only risen from 26,030,000 marks 
to 30,510,000 marks. Credit at banks, cash and bills of 
exchange, amounted to 42,050,000 marks at the end of 
1917, against 16,510,000 marks a year previously. The 
company’s reserves amount to 35,170, marks. The 
report points out that the proposed corn brandy taxation 
gives cause for serious apprehension, inasmuch as it 
theatens a valuable process adopted by the company 
during the war for production of acetic acid and alcohol 
from calcium carbide. 





Burp Pzorte in THE Exscrricat Inpustries.— 
Sir Arthur Pearson, who, as is well known, is doing a vast 
amount of most valuable work inthe interest of our 
blinded soldiers, has stated in St. Dunstan's Review, 

romising new occupation for blind 
le, namely, the winding of coils for the armatures 
of electric machines. He read an account of this work in 
an American scientific journal, and at once communi- 
cated with an old friend of his, Mr. Hugo Hirst, the 
director of the Genera] Electric Company. Mr. Hirst 
took the matter up with characteristic kindness and 
energy. He cabled to Dr. Wheeler, with whom he is 
well acquainted, for full particulars, and as the result, 
Dr. Wheeler came over from America to supervise the 
starting of this new industry for blind people. Dr. Wheeler 
paid a visit to St. Dunstan’s, then Mr. Hirst called a 
meeting of the heads of the largest electrical firms in the 
United Kingdom, when the matter was very fully dis- 
cussed, and Sir Arthur was able to demonstrate to the 
experts present the ability of a blind person to accomplish 
the desired results. Sir Arthur suggested to the ae 
that he should place himself in communication wit 
Mr. W. H. Thurman, superintendent of the Birmingham 
Royal Institution for the Blind, and suggest to him 
that he should instal the industry on an experimental 
basis in his workshops, obtaining the necessary material 
from the Birmingham works of the General Electric 
Company. To this Mr, Hirst and Mr. Thurman readily 
and generously agreed. Sir Arthur has not the least 
doubt that the experiment will prove a complete success, 
and that it will pony up a new and very valuable channel 
of employment for the blind worker. 





Ozone In THE LowER ATMOSPHERE.—Assuming that 
the limitation of the solar spectrum in the ultraviolet, 
where the trum ends at }\ = 2,948 in observations 
made at sea level, is due to the absorption of the sun rays 
by the ozone present in the upper atmosphere, the Hon. 
R. J. Strutt has recently made experiments on the trans- 

rency of the lower atmosphere to ultra-violet rays, 

rom which he concludes that the air near the earth’s 
surface is poor in ozone. The experiments (Proceedin, 
Royal Society, April 2, 1918, pages 260 to 268) were e 
in x with the aid of two lamps, a quartz mercury- 
va lamp which admitted of taking observations at 
a ame of four miles ce km.), = a —- 
rk lamp, which required adjustment during the long 
hous of on experiment, so that the maximum distance 


dings | in this case was only 1,100 m. The spectra were photo- 


raphed with the’ aid of a portable prismatic camera, 
fitted with quartz prism and lens. The comparison data 
concerning the equivalent layers of air at normal tem- 
perature and pressure were taken from the observations 
made by others on the Peak of Teneriffe at an altitude 
of 12,200 ft. Professor Strutt does not agree with 
Cornu’s interpretation of those data, however. The 
main absorpt of ultra-violet rays by ozone takes 
pees near \ 2,536. In the case of the cadmium spark, 
line 2,313 remained visible on the plates obtained in 
Essex ; the m spectrum e asfaras \ 2,536, 
whilst the limit of the solar spectrum, viewed t h the 
upper air, on the ultraviolet side, is \ 2,948. us, it 
would appear that there can eply be little ozone in the 
atm near the ground. results would, however, 
be in: by scattering of the rays in the air. Hence 
Professor Strutt a comparative ae. 
ing photogra) the spectra through known, 
og in tubes. He concludes 

he observed at four miles’ 
uced if these four miles of air 
contained 0-27 mm. of pure ozone, and that, on the 
other band, on equivalent of Be te of wang Oe would 
probably ue to scattering. any case, the pure 
ozone contents, in the air close to the » would 
not exceed a thickness of 0-27 mm. reduced to normal 


pressure and temperature. 
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a slight indication of an unusual condition of the steel 
in the comparatively large difference between elastic 
limit and yield stress, It was thought that possibly this 
peculiarity might arise from the existence of internal 
stresses in the material, and in order to remove these 
as far as possible without c i the structural 
condition of the steel, a portion of the plate was annealed 
at 550 deg. C. for 30 min. The results of tensile tests 
of a plate in this condition are given in the third column 
of Table I. It will be seen that the difference between 
elastic limit and yield stress is still comparatively large. 
In order, further, to test this point, and also to ascertain 
how far the tensile tests obtained on the material as 


received and after annealing at 550 deg. C. co d 
to the best properties which the material is — e of 
attaining, a sample of the plate was normalised by 


heating to 900 deg. C. followed by cooling in air. The 
results of tensile tests made on the sample thus treated 
are given in column 4 of Table I. Here it will be seen 
that the elastic limit has come very much closer to the 
— stress, while the yield stress itself has been raised. 

e ultimate stress has only been slightly affected, but, 














Fic. 4 
Reduced by one-third. 


x 50. 


on the other hand, the elongation has been markedly 
improved. The difference between the plate after 
annealing at 550 deg. C. and after normalising is further 
illustrated in the curves of Fig. 2, which represent 
extensometer stress-strain diagrams of two test-pieces 
80 treated. It will be seen that the lower curve shows a 
gradual departure from elastic behaviour before yielding 
occurs, whereas, in the normalised material, the elastic 
behaviour is maintained practically up to the yield 
stress. 

Since the tensile tests showed little or no departure 
from the normal in the material of this plate, it e 
desirable to apply other tests in order to ascertain whether 
the properties of the steel were really as satisfactory as 
the tensile tests would indicate. For this purpose 
an impact test has been used, for although it is recognised 
that the conditions under which failure occurs in boiler 
plate possess no apparent resemblance to those of an 








impact test, Ee experience has repeatedly shown that 
ay sO ive a low figure under an impact test 
are e to 


under centy static conditions. 
The form of impact test employed is that known as the 


Strain in Inches on One Incn Gauge Lengu-. 





Stress, Tons per $q.Inch. 


condition gives a value of 2-90 kg. per sq. cm., the 
actual figures obtained being as follows : 2-10, 3-86, 2-64, 
3-36, 3-52, 1-92. “ 

It will be seen that this very low temperature annealing, 
by removing cold work and internal stress, has improved 
the impact viour of the material quite appreciably, 
but that, even when thus treated, it is still very far below 
the normal value for steel of this grade, This is indicated 
by the impact figures given on samples of the plate after 
normalising at deg. C., when values of 10-78 and 
11-72—mean, 11-25—kg. per sq. cm. were obtained. 

It is evident from these figures that the steel of the 
fractured plate is in an abnormally bad condition, pre- 
sumably as the result of some pe every woe or 
mechanical, or both—which it had received during 
manufacture, and it became necessary to discover, if 
possible, the cause of this abnormality. 

The general microscopic examination of the steel 
showed at first sight nothing abnormal. The structure 
in eral traverse and longitudina] section is shown 
under a magnification of 50 diam. in photomicrographs 
Figs. 3 and 4 (annexed). It will be seen that the scale of 
the structure, so far as ferrite-pearlite distribution is 
concerned, appears to be satisfactory, but there is a 
considerable amount of ing present, although this 
» gee is not in itself abnormal for a plate of such large 


More careful examination of the structure, however, 
rticularly after it had been etched in such a way as to 
evelop the ferrite boundaries, revealed a strikirg 








Fic. 6. x 150. 
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x 150. 


Fic. 6. x 150. 
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x 150. 


Reduced by one-third. 


International notched Bar Impact Test, made with a 
modification of the Charpy impact tesi ing machine, 
and on specimens measuring 10 mm. by 10 mm. in 
section by 53:5 mm. in length, having in the middle 
a rounded notch with a radius of two-thirds of a mm. 
On the material as received this test gave a mean re 
of 0-75 kg. per sq. cm., the actual values obtained 
being: 0-84, 0-88, 0-66, 1-08, 0-86, 1:20. These 
figures are of course very abnormally low, a reasonable 
value for a boiler plate of this kind being from 8°8 kg 
to 11 kg. per sq. cm. It was thought that possibly this 
low value might be due to cold work which the plate 
had received, leaving it in a work-hardened and, possibly, 
internally strained condition. The impact tests were 
therefore —— on specimens of the plate which had 
been annealed for 30 min. at 550 deg. C., in the same 
way as had been done with the tensile test-pieces. The 
mean result of six impact tests made on the steel in this 


| peculiarity. This takes the form of relatively very large 
| ferrite crystals in the carbonless bands of the structure. 
| These are illustrated, under a magnification of 150 diam., 
|in Fig. 5 (above). The ce size of 
the same material, after normali . is shown in Fig. 6 
under the same magnification. It should be noted, how- 
ever, that the normalised structure shown in Fig. 6 has 
been obtained not by treating a small laboratory sample 
but from a comparatively large piece of the plate about 
a foot square, which has been subjected to the heat 
treatment described. The most careful ong? of the 
steel in both conditions revediled no other 

between the “‘as received "’ and normalised conditions. 
The inference is thus indicated that the abnormal impact 
behaviour of the steel as received may be due to the 
development of coarse crystals in the carbonless bands 
which occur in this material, and the ——y is 
suggested that the failure of this plate may be connected 
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with the phenomenon of h which has in 


recent years been discov in the case of iron and very 
low carbon steel, 

Since the subject of h is of fundamental 
importance in connection with the further investigation 
of this plate, it will be desirable to refer to it in greater 
detail at this point. 

Phenomena which are now r ised as coming under 
the genera] title of grain growth were discovered and 
described by Stead* and Charpy.t A considerable 
advance in our knowledge of the subject was, however, 
made by Sauveur,t who made the well-known experi- 
— of straining Bae mace a aia Haag of 
nearly pure iron, uently ann the Ee 
thus Treated at a temperature below the lowest critical 

int. On cutting a section and etching it, a band of 
very large ferrite was found at one point, and 
this led to the view that there is a critical amount of 
plastic deformation which, for a given annealing tempera- 
ture, below the critical range produces very rapid grain 
growth. 

The subject has been more fully investigated by 
Chappell,§ and has also been dealt with in America = 
Sherry. || @ latter author has shown that grain growt 
occurs, not only in comparatively pure iron, but in any 
region existing in a mass of mild steel from which pearlite 
is absent or nearly absent, ¢.¢., in the carbonless bands 
such as those met with in boiler plates, provided, of 
course, that the y treat t, pene | of 
plastic deformation of the right intensity foll by 








annealing at a correspondingly low temperature, has been {| which has 


applied. 
fn view of the results obtained by the authors just 
referred to, the observations made on the boiler plate 
which forms the subject of this paper at once 
that the development of coarse ferrite crystals in the 
carbonless bands of the plate was the result of grain 
growth following upon ormation in the cold and 
subsequent low temperature annealing. When it is 
borne in mind that this plate was bent cold and then 
annealed several times in succession, it will be seen that 
the conditions likely to produce grain growth in carbon- 
free areas had been present. The authors, however, were 
not satisfied with a general inference of this kind, but 
endeavoured experimentally to eat the conditions 
under which the steel had developed the coarse and 
relatively brittle structure which it possessed when 
received. For this purpose two series of e iments 
were undertaken. In both series the material was first 
normalised in’ order to destroy the previously existing 
coarse crystals and to bring the material into the con- 
dition in which it gives a satisfactorily high impact 
figure. Deformation was then applied to the material 
in two ways; in one case, in the cold (by hammering), 
and in the second case at a temperature between 600 
deg. C. and 700 deg. C., é¢., below the critical range. 
Specimens treated in both ways were then annealed at 
650 deg. C. for 30 minutes. The microstructure was 
examined both before and after this last annealing, and 
impact tests were taken on the material at each stage. 
© resulting structure in one of the carbonless areas 
of the specimen which has been hammered in the cold, 
and subsequently annealed at 650 deg. C., is shown in 
Fig. 7, 603, under a magnification of 150 diam. 
Comparison with Fig. 6 shows at once that considerable 
grain growth has taken place, although the resulting 
grains are not quite so large or well developed as those 
in Fig. 5. The sample which has been hammered between 
600 deg. C. and 700 deg. C. gives a very similar structure, 
and the impact figure in this case is brought down to 
1-56 kg. per sq. cm. 

In order to test the matter further, another series of 
experiments was undertaken in which varying amounts 
of mechanical deformation were applied in the cold, 
followed by annealing at 650 deg. C. order, however, 
to prove that it was not the annealing process alone 
which resulted in the reduction of the impact figure, the 
normalised sample was also annealed at 650 deg. C. 
without previous mechanical deformation. The results 
obtained by im tests on specimens thus treated are 
given in Table IT. :— 


Taste Il.—Boiler Plate No. 1. 


Resistance to Impact. 
Treatment. Kg. per Sq. : 

Normalised at 900 deg. C._... 10-4 
Normalised at 900 deg. C. ... 8-92 
Normalised ; annealed at 650 

deg. C. Sa ee 9-04 
Normalised; severely e- 

formed ; annealed, 650 deg. 

C. ose ees ese ese 11-70 
Normalised ; reduced 12-4 per 

cent. ; annealed, 650 deg. C. 10-66 
Normalised ; reduced 7-1 per 

cent. ; annealed, 650 deg. C. 8-44 
Normalised ; reduced 6-9 per 

cent. ; annealed, 650 deg. O, 10-04 
Normalised ; reduced 4-9 per 

cent. ; annealed, 650 deg. C. 8-14 
Normalised; reduced 3 pe 

cent, ; annealed, 650 deg. C. 6-34 


In this table the amount of mechanical deformation is 
measured by percentage reduction of thickness produced 
by pressing in the cold in a powerful hydraulic press. 


* Stead, Journal of the Iron and Steel Institute, 1898, 
No. L, p. 145; ébid., No. ws 137. 
Charpy, “Comptes Rendus,” vol. cli. 
t Sauveur, Proceedings of the International 
for Testing Materials, Sixth Congress, 1912, vol. xi. 
Cha , Journal of the Iron and Steel Institute, 
460. 
raday Society, December, 1916. 
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The results given in Table Il are instructive. It will 
be seen that large amounts of reduction actually improve 
the orto a slightly, but with decreasing amounts 
of mechanical deformation followed by low temperature 
annealing the impact strength is very much reduced, 
although the lowest value obtained in this way, 6-34 kg. 
per sq. cm., is still very much better than that found in 
the place in its condition as received, or that described in 
the ered sample given above. There is nothing to 
, however, t 2 keempeuing, as distinct from such 
deformation as occurs in cold bending, has any specific 
effect. It should further be borne in mind that when a 
thick plate is bent in the cold, a considerable range of 
plastic deformation is produced, ranging from a maximum 
at the surface of the plate to zero at the neutral axis. 
Somewhere within this range the critical deformation, 


ec ding to the annealing temperature employed, 
is likeel y to occur. 


The microstructure co ding to the various 
forms of treatment referred to in Table II. are illustrated 
in Fig. 8, on page 693, and Figs. 9 and 10, on 696. 
(The magnification in all cases is 150 diam.) Fig. 8 refers 
to the last specimen mentioned in the table, having 
the lowest impact figure and correspondingly showing 
the largest development of grain growth in the carbon- 
less bands. Fig. 9 refers to the material as normalised 
and annealed at 650 deg. C. without intermediate defor- 
mation. It will be seen that here there is no appreciable 
difference in grain size between the carbonless band and 
the adjacent steel. Finally, Fig. 10 refers to the material 
been severely deformed and subsequently 
annealed at 650 deg. C., giving a high impact figure. 
Here it will be seen that the grain has been very much 

ed even in the carbonless areas, and this cor mds 


ed|in a striking manner with the very high impact b 


11-7. : 

When the evidence above described is carefully con- 
sidered, it will be seen to afford a considerable degree of 
proof of the view that the brittleness, as evidenced by the 
very low impact y owe and actual failure in manufacture 
which has been ound in the plate under discussion, 
arises from the existence of coarse ferrite ‘crystals due 
to grain growth in the carbonless bands of the steel, and 
that this grain-growth is the result of a moderate amount 
of deformation in the cold, followed by low temperature 
annealing. It is further evident that normalising the 
material, or indeed merely heating it to a temperature 
above the critical range, is sufficient entirely to obliterate 
this grain h and all its evil effects. 

It will be seen that this conclusion indicates that the 
presence of carbonless bands, which is regarded as a 
normal feature and has not hitherto been considered a 
serious source of danger or weakness in a boiler plate, 
may become the cause of failure if associated with a 
suitable combination of mechanical deformation and low 
temperature annealing. If carbonless bands are to be 

rded as a normal feature in boiler plates—and in 
existi ractice this is probably inevitable—and if 
deformation in the cold, such as bending, &c., is other- 
wise a desirable practice, it seems that subsequent 
normalising is necessary, or certainly desirable, as a 
safeguard against dangers of the kind described here. 

In order further to test the view which has been 
advanced above, the authors have endeavoured to carry 
out similar experiments and tests on other samples of 
boiler plate, but the other samples at their di 1 came 
in case from plates of much smaller size and thick- 
ness, with the result that the banding, where it existed 
to a marked extent, was on a much smaller scale. Experi- 
ments on these plates were, however, made, in order that 
the results might be —— as a check on the observa- 
tions already described. In the case of a plate } in. 
thick, which may be referred to as No. 2, the chemical 
analysis was as follows :— 


Per cent. 
Carbon... eee oan - os 0°123 
Silicon eos “a oe 0-014 
Sulphur ... 0-03 
Phosphorus 0-057 
Manganese 0-49 


which again indicates a steel of very satisfactory com- 
position, The general microstructure of this plate in 
the condition as received is shown in Fig. 11, 696. 
It will be seen that a certain amount of banding is 

resent, but not on the scale found in the first plate 

escribed above. 

A piece of this plate was normalised at 950 deg. C., 
and teed were su ently treated as follows :— 

1, Hammered cold and annealed at 650 deg. C. 

2. Hammered between 600 deg. C. and 700 deg. C., and 
annealed at 650 deg. C. 

3. Annealed at 650 deg. C. without previous mechanical 
treatment. 

Impact tests have subsequently been carried out on 
ad “a thus treated, with the results given in 

able III. :— 


Taste IIIl.—Boiler Plate No. 2. 


Treatment. Energy ° Fracture. 
As normalised at 950 deg. ~ REED a 11°06 
Normalised at 950 deg. C. ; ham- . 
mered cold and annealed at 
650 d a ° 5-52 


Normalised, 950 deg. C.; hammered 

between 600 deg. C. and 700 

deg. C., and annealed at 650 

deg. C. ... ee eee bes 7-18 
Normalised at 950 deg. C., an- 
nealed at 650 deg. C. withou 

mechanical treatment... 10-44 


It will be seen that the normalised material again 


a ok igh value, and that this value is not appreciably 
in: 


by a further annealing at 650 deg. C. On 





the other hand, cold hammering followed by annealing 
at 650 deg. C. lowers the impact figure to one-half of the 
norma! value, while ee 600 deg. C. and 
700 deg. C. reduces it considerably but to a lesser extent. 
The co ding nficrostructures are illustrated in 
Figs. 12, 13, 14 and 15, on 696. Fig. 12 shows 
the material as normalised, Hie 13 shows it after nor- 
malising and re-annealed at 650 deg. C. without mecha- 
nical treatment, Fig. 14 shows the effects of cold ham- 
mering followed by annealing at 650 deg. C., and Fig. 15 
shows the effect of hammering between 600 deg. C. and 
700 deg. C., followed by annealing at 650 deg. C. 

It will be seen that, in general terms, the results 
obtained with this material are of the same kind as those 
found in the first plate, but, probably owing to the 
smaller scale of the banding originally existing in this 
steel, the results are not quite so intense Se ehevestin. 
It may be mentioned that this plate also had failed in 
practice, but not during manufacture, and in a manner 
which is not necessarily related to the phenomenon of 
grain growth. The experiments on this plate, however, 
serve to confirm the observations made with the first 
example, but they indicate that in plates of a smaller 
thickness the effects are not likely to be so serious as in 
the larger plates. 

By way of a further check, similar experiments have 
been carried out on a further plate (plate No. 3), also 

in. thick, which is pay free from banding. 

e chemical analysis of this plate is as follows :— 


Per cent. 
Carbon 0-213 
Silicon oes iin = --- 0-059 
Sulphur ... eee ibe ose «-- 0-032 
Phosphorus 0-048 
Manganese om 0-700 


The general microstructure of this plate is shown in 
Fig. 16, page 696. The absence of any marked banding 
will be noticed. 

Impact tests have been made on imens from this 
plate, both in the condition as received and after thermal 
and mechanical treatment similar to that which has 
been applied in the other cases. The results are given 
in Table IV. :— 


Taste IV.—Boiler Plate No. 3. 


Impact 
Treatment. Energy to Fracture. 

As received ove ees cee 11-5 
Reduced cold about 3 per cent. ; 11-02 
annealed, 650 deg. C. Sie 10-52 
Reduced hot about 3 per cent. ; 12-38 
annealed, 650 deg. C. coe 10-70 
Annealed 650 deg. C., without... 11-24 
mechanical treatment ons 11-68 


It will be seen that in this _ cold hammering and 
hammering between 600 deg. . and 700 deg. C. followed 
by annealing at 650 deg. C. does not affect the impact 
figure, and microscopic examination shows correspond- 
ingly that no grain growth has taken place. 

© results obtained with plates Nos. 2 and 3 thus 
confirm the view that the low impact figures found in the 
first plate, and to a lesser extent in plate No. 2, are 
associated with the coarse crystal structure in the carbon- 
less bands, and that these are the result of grain growth 
produced by slight deformation and subsequent low- 
temperature annealing ; also that normalising in every 
case completely removes this source of weakness. 

The authors are indebted to the Director of the National 
Physical Laboratory, Sir Richard T. Glazebrook, C.B., 
F.R.S., for his interest in the work, and to several of their 
colleagues for assistance in carrying it out, notably to 
Mr. R. G. Batson, A.K.C., A.M.Inst.C.E., of the Engineer- 
ing Department of the Laboratory, who has carried out 
the mechanical tests described in the paper. The authors 
are also indebted to the various authorities concerned 
for their permission to utilise the materials and some 
of the data referred to in this paper. 





Britain AND GERMANY IN ALLIED Marxets.—The 
pre-war positions of Britain and Germany in the markets 
of countries that are now our Allies is of special interest. 
It must be noted that the United States, South American 
—— and — are not — in this table. The 

igures are taken from the rt of the ineerin 
Trades After War imation’ _ ’ 








E: of Machinery (and parts) to France, Russia, Italy, 
elgium, Portugal, Serbia, Montenegro, Ri ia, and 
Japan, 
Year 1912. From From 
Britain. Germany. 
£ 

Rail locomotives 50,225 614,000 
Road locomotives 49,384 565,000 
Agricultural engines 500,388 47,000 
Pumping engines 167,035 238,000 
Winding engines 7,509 192,000 
Other engines i 1,040,930 2,582,000 
Electrical machinery 527,315 1,205,000 
Agricultural machinery 664,939 1,569,000 
Boilers ... tis 434,411 185,000 
Machine tools 377,729 1,995,000 
Mining machinery 53,837 11,000 
Sewing machinery 1,037,161 1,155,000 
Textile machinery 2,728,785 1,383,000 
Typewriters... 13,902 135,000 
Ships’ machinery 252,513 —_ 

Totals 9,676,724 15,578,000 


These figures are only roughly comparable. The classi- 
fications are different in the two countries, as the report 
states, but there are other modifying circumstances. 
Gas, oil and petrol engines are included in “other 
engines,” as neither country separately classified them. 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scotch Steel Trade.—The usual ing-up which 
invariably marks the period immediately preceding the 
annual Fair Holidays is very much in evidence this year, 
and in every steel-making establishment in the Glasgow 
district strenuous endeavours are being made to main- 
tain outputs at the maximum, a fact which ought to be 
specially gratifying to the Ministry of Munitions, in view 
of the uest issued recently. While the bulk of the 
work continues to be on Gover ta t itions, 
plates, sections and other parts for the shipbuilding yards, 
and material of one kind or another required for railway 
constructional and repair pu uite a fair t 
is now available for ordinary mercantile use, both’ for 
home and export. Were transport conditions more 
favourable, overseas shipments could be very consider- 
ably increased at the present time. 


Malleable Iron Trade.—Makers of malleable iron have 
many more orders on their books at the present time than 
it is possible for them to deal with, and in consequence 
they are much pressed for the delivery of the more 
urgent requirements wanted, directly or indirectly, on 
behalf of Government, which is still the principal con- 
sumer. There is a very heavy demand for the smaller 
sections, and a steadily increasing demand for bars of a 
larger diameter. The steel departments are actively 
employed rolling shell discard steel, and light rails and 
other sections required for work of national importance. 
Naturally, export business receives but scant considera- 
tion in the meantime. 


Scotch Pig-Iron Trade.—Neither in demand nor in 
output is there any falling-off in the pig-iron industry, 
the smelters being as busily employed as ever. Not- 
withstanding the extensive output of hematite, every 
ton produced is speedily absorbed, almost entirely on 
Government contracts. Only a very small percentage 
of the output is available for shipment abroad, con- 
sequently few licences are granted, and prices, while 
firm, are, to a certain extent, merely nominal. 


Clyde Shipbuilding Record.—Unusual interest attaches 
to an achievement which has just been accomplished 
by Messrs. Harland and Wolff at their Govan Yard— 
an achievement unique in the annals of shipbuilding. 
In completely constructing and handing over to the 
owners in less than seven months an oil-carrying vessel 
of 8,000 tons gross, they have established what is prob- 
ably a world’s record, eleven months having recently been 
suggested by a competent authority as the shortest 
— in which such a vessel could be completed. The 
eat is all the more remarkable when it is taken into 
account that a vessel of this type involves considerably 
more work than does one of the ordinary design. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Small Tools Difficulty.—Since writing the note 
on this subject last week, there has been practicall 
no change in the position. The manufacturers of small 
tools, who are not at all pleased with the requirements 
of the Ministry of Munitions’ Order, are still awaiting 
the requested interview with Mr. Churchill, or represen- 
tatives of his Department, and in the meantime, although 
the Order has had a fortnight’s official existence, it has, 
so far, practically been weg manufacturers pro- 
ceeding just as they did before the oo gr mg regulation 
was sprung upon them. Last week the Department 
of the Controller of Machine Tools sent out a circular to 
the manufacturers affected, explaining that the object 
of the Order, was merely to discover cases of overcharging 
and profiteering in connection with small tools. - 


File Trade Association.—With the brisk conditions 
prevailing in the file trade, come signs of a marked 
revival of activity in the File Manufacturer’s Association, 
a very old body, which is at present showing a new life 
and healthy enterprise. It is intended to remodel its 
organisation, and to make the Association the principal 
agency for advancing the best interests of the file trade. 
With that object in view, the membership of the Associa- 
tion is to be extended to individuals heretofore ineligible ; 
the Sheffield University authorities are to be approached 
tor the use of a room for meetings and an ambitious 
programme of lectures has been projected. 


Iron and Steel.—Trade conditions continue on the 
downward trend, although almost imperceptibly so. 
It is almost impossible to discover a department at the 
moment which is not meeting the demands made upon 
it with an ease that is most marked, compared with 
the feverish production which has been experienced in 
past months. The demand for crucible steel is ey 
easy, large stocks of this material, as well as of alloy steel, 
having accumulated, with the result that a reserve that 
should be equal to meeting any unexpected pressure in 
the immediate future has been set up. Supplies of pig- 
iron are coming to hand now a little more satisfactorily, 
but there is still a dearth of forge and foundry iron. 
The scrap supply is somewhat ‘ mixed,” some sorts 
being easily obtainable, while others are very short. 
Steel makers would welcome an improvement in the 
scrap supply. Iron foundries are strongly seeking old 
cast-iron scrap, the price of which, in consequence of 
pe very heavy demand, has been sent up very consider- 
ably. 

South Yorkshire Coal Trade.—The state of the coal 
trade changes very little, and what change there has been 
lately has not been in the nature of an improvement. 
Free fuel continues to be most. entirely absent from the 
market.- Contractors are absorbing, in respect of long 
overdue orders, the whole of the reduced output. The 
demand for best steams continues strong, neither the 





inland nor the exports demands showing any tendency 
to decline. Cobbles, nuts and slacks are in big request, 
but there is absolutely nothing available for open sales. 
There is a scarcity in household sorts, and the shortage 
in local depots is acute. Merchants complain of great 
arrears in the orders on their books. Cokes are firm and 
difficult. Best branch hand-picked, 23s. to 24s. ; 
Barnsley best Silkstone, 23s, to 23s. 6d.; Derbyshire 
best brights, 2le. to 228. ; Derbyshire house coal, 18s. 6d, 
to 19s. 6d.; best large rig . 6d. to 198. 6d. # small 
nuts, 17s. 6d. to 18s..6d:; Yorkshire hards, 18s. 6d. to 


19s, 6d.; Derbyshire hards, 17s. 9d. to 18s. 9d.; best 


slacks, 148. to 148. 6d. ; seconds, 13s. to 13s. 6d. ; smalls, },jg5 


9s. to 108. per ton at the pit. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesBRovuaGH, Wednesday. 
The Cleveland Iron Trade.—Better and still improving 
facilities for distribution assure June home deliveries of 
a to be the largest. of any month this year. 
ubstantial supplementary allocations of foundry quality 
for Scotland are coming forward, and all the North of 
England foundries are fully engaged. Lessened demand, 
however, is likely to be experienced in the near future, 
as next week Tyneside foundries will suspend operations 
for the local holidays, and next month 
Scotland will be observed. Meanwhile, however, there 
is considerable pressure for delivery. Production and 
delivery of forge iron has, of late, been on a scale large 
enough to enable consumers to accumulate stocks, so 
that there is no longer pressure for delivery of this quality, 
but there are a few inquiries in the market. With tonnage 
more plentiful, shipments to France are large, and exports 
to Italy better, but trade with the latter country .is re- 
tarded to some extent by difficulty in connection with the 
rate of exchange. For home consumption, No. 3 Cleveland 
pig-iron, No. 4 foundry, and No. 4 forge, all stand at 
95s., and No. 1 is 99s.; and for shipment to France and 
Italy No. 3 and the lower qualities are quoted 114s., 
and No, 1 is 119s. 
Hematite Iron.—Home consumers of East-Coast 
hematite are obtaining quite adequate supplies, improved 
railing facilities having resul in larger deliveries, 


oliday week ins 


the men’s leaders gave an undertaking that all disputes 
would be reported to the Committee before any 
should take place. Apparently, however, the | in 
many instances are unable to exercise the necessary 
discipline over the men whom they represent. 


Newport.—The market for Monmouthshire coals has 
lost a little of the firmness which has characterised it 
for the past few months. Some of the inferior smalls 
are, for the moment, almost a glut. Even bunker 
descriptions are relatively plentiful, but there is a good 
demand for coking smalls. Black veins also are shippod 
heavily on offici t, and | tive coals are 

inquired for, both for shipment and for inland 
consumption. 


The Coal Exporters’ Brokerage.—A ial meeting of 
coal exporters was held on the Cardiff hange yester- 
day, when Mr. T. J. Callaghan, the president of the 
Chamber of Commerce, reported upon the terms of the 
compromise arranged over the brokerage question. 
These are to the effect that exporters be allowed 
to retain the one-third of 5 per cent. brokerage on 
shipments to France and Italy, to hand over to the 
collieries 50 per cent. of their maximum commission 
of 1s. on such shipments, and, in regard to shipments to 
neutral destinations, are to retain only the commission 
of not less than 5 per cent. There was a general desire 
expressed that the new amended Order, when published, 
should be free of any ambiguity as to the position of 
British Possessions, and the chairman (who is to meet 
the Coal Controller on the subject) was authorised to 
make every possible effort to for shi ts to 
British coaling stations exactly the same terms as those 
applicable to France and Italy. One or two points were 
made clear. One is that Portugal comes within the 
definition of neutral countries, It was also intimated 
that the Order of the Coal Controller, of March 2 last, 
instructing exporters to pay over the brokerage in full 
to the owners of the collieries, will continue in force until 
the date fixed in the new Order. 


NOTICE OF MEETING. 


Tue Puysicar Society or Lonpon.—Friday, June 28, 
at 5 p.m., at the Imperial College of Science, Im 1 
T eti¢acé Road 

















whilst exports are better, and all round, the hematit 
branch shows greater activity. Whilst the entire output 
is promptly taken up, there is no actual shortage. 
Continued very extensive use of basic iron and scrap for 
steel making assist materially to keep conditions healthy. 
Mixed numbers of hematite are 122s. 6d. for home use, 
and 147s, 6d. for export to France and Italy. 


Manufactured Iron and Steel.—There is no abatement 
in the huge demand for finished iron and steel, but whilst 
the enormous production is not sufficient fully to satisfy 
all needs, it is pleasing to know that manufacturers of 
shipbuilding material continue to keep ahead of shipyard 
requirements. Directly or indirectly, steelworks are 
engaged exclusively on war work, and little opportunity 
is afforded for the transaction of ordinary commercial 
business. Quotations all round are very strong. Féor 
home consumption, common iron bars are 13/. 178. 6d. ; 
best bars, 14/. 58.; best best bars, 14/1. 12s. 6d.; iron 
ship plates, 151, 10s.; iron ship angles, 131. 178. 6d. ; 
steel pe 4 plates, 11/. 10s. ; steel ship angles, 111. 2s. 6d. ; 
steel boiler plates, 127. 10s.; steel hoops, 171. 10s.; and 
heavy steel rails, 101. 17s. 6d. There are no fixed prices 
for export, but, nk a ame they may be given at 
408. to 60s. per ton above home quotations. 

Coke.—Coke is still very scarce, but the shortage for 
home use appears to be a little less pronounced, and 
better supplies are looked for. ers continue to 
experience some inconvenience in consequence of receiv- 
ing hardly adequate supplies. Next to none is now 
obtainable for neutrals. For home use, foundry kind is 
38s. ;; average blast-furnace quality, 33e. at the ovens ; 
and low Les aoe sort, 35a, 6d. at the ovens; whilst 
55s. ~. named for both foundry and furnace coke for 
neutrals. 


NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Local Markets.—The authorities are still absorbing 
practically all the outputs of large coals that are reaching 
the markets. Here and there merchants are able to 
obtain small odd parcels for prompt shipment, but the 
aggregate quantity released in this way is extremely 
small, and with Bremond below normal, there appears 
very little imm te prospect of an extension of private 
deslings. Owing chiefly to the diminished Coaieer 
demand, there is a better supply of ordinary smalls 
than has been the case for some time past, but washed 
smalls, as well as nuts and beans, are relatively scarce. 
The general conditions this week are easier, the demand 
not being nearly as pressing as it has been for the past 
two or three months. . The easiness which began to 
affect inferior smalls a week ago has now extended to 
all classes of small coals, and although the banking of 
these coals has not yet been recommenced, the quantity 
standing on the sidings is increasing. There is a good 
inquiry for the better classes of bituminous coals, Pit- 
wood and iron ore continue in good supply. 

Irregular ave in the C. —There has now 
been an appreciable diminution in the number of irregular 
stoppages in the South Wales coalfield. They are still, 
however, eg wer | here and there, notwithstanding the 
fact that the Joint Standing Committee of the Conciliation 
Board meets weekly in order to deal expeditiously with 
labour troubles, and so avert stoppages. At the last 
meeting of the Committee, held yesterday, the owners 
again entered a protest against these inasmuch 
as on the occasion of the appointment of the Committee, 








, South Kensington, 8.W. Agenda :— 
1, “A New Method of Measuring Alternating Ourrents 
and Electric Oscillations,” by Mr. I. Williams, M.Sc. 2. 
«A Demonstration of Coupled Vibrations,” by Professor 
E. H. Barton, F.R.8., and H. M. Browning, B.8c. 


SHEFFIELD Uwntversiry Drcrees.—Lord Crewe, 
Chancellor of the Sheffield University, is expected to 
confer honorary d at the Degree Congregation, on 
the 29th inst. e Japanese Ambassador, Viscount 
Chinda, and Sir Eric Geddes, First Lord of the Admiralty, 
are to receive the LL.D. The honorary degree of D. . 
will be conferred on Sir W. H. Ellis, Master Cutler, G.B.E., 
and that of M.Eng. on Mr. G. Blake Walker. 








Tue Seoretary or StaTe For THE Arm Forces.— 
The King has been graciously poe to approve that 
the dignity of a Peerage of the United Kingdom be 
conferred upon the Right Hon. Sir William Weir, 
Secretary of Days 0 Gunso Air Forces. yo bears og bg 
is a partner in the ow engineering firm of G. and J. 
Weir (Limited), Cathcart ; he has been engaged almost 
wholly on war work since the formation of the Ministry 
of Munitions in 1915. We referred to his activities in 
this connection in a former article, on page 496 ante, 





KResgearce WorkK at Giascow TECHNICAL CoLLEGE, 
—Some time before the outbreak of war, says The 
Glasgow Herald, the Governors of the Royal Technical 
College, Glasgow, received an anonymous donation of 
10,0007. (on condition that another 15,000/. was raised) 
for the porpese of providing an endowment which would 
enable the principal depart ts of the College to under- 
take definite research work. At a meeting of the governors 
held on Tuesday, the 18th inst., at the lege— 
Dr. James Mackenzie presiding—the announcement was 
made that Mr. Francis Henderson, a member of the 
board, had intimated a donation of 1,000. towards the 
fund. The chairman arg pa that in his letter, Mr. 
Henderson gested that it was very important that 
the money “ahould be raised for the endowment of 
research. When the war came to an end, they would 
be in a position to develop this side of technical science 
to the utmost, and to extend very largely the present 
limited amount of research, if funds permitted. 
had already raised practical! ,0001., and they h 
before very jong to reach 25, , or exceed that figure. 
He proposed a hearty vote of thanks to Mr. Henderson 
for his gift, and also asked that the thanks of the governors 
be oat a to Messrs. , Sutherland and Co., 
London, for a donation of . @ year for five years to 
the Lectureship in sugar manufacture, Sir Donald Mac 
Alister, who ded the motion, said that after the 
war, when they were ready to resume operations, the 
delighted t x of = a ificance. H 

) to hear that the goal t aspired to was 
almost within sight, and if the erous impulse of 
Mr. Henderson could be comm ted to five or six 
othere they would attain what they originally intended. 
> the nar dew be ag age: on png and 

aeaaerey su tt y . myn om was stated 
that Sir rge Beilby, director of the Fuel Research 
Board, was in need of a chemist of the first rank to act 
as organiser on the chemical side of the Fuel Research 
station at East Greenwich. He asked that Professor Gray 
be lent to the ment tor a period of two or bly 
three years, the committee recommended that the 
services of Dr. Gray be lent as proposed. The minute 
was adopted unanimously. 

















[June 21, 1918. 


ENGINEERING. 


696 


a[qe[ivae ZJuteq 4I038-FZuljjou s9y},aNy 03 Zutmo Zurpusur 
porvedde sioz;8ur yng ‘jony jo snjddns oxenbepent | poydope = 
Zutmo posveioop yeqmouros pey uorjonpoid sqjyuout | ‘s1ojzenb Auvur ut azepndod 4nq SurqzAue orem rem 04} 
Sutmng ‘oures oy} ynoqge sureures yoxIVUI oY} | C10Joq Oper, y10dxe oy} ZuTT 
OY} FBY} 904898 UOTUL) [997g OY} JO YOM OYy/ CsNBIeq ‘uUrezUTeUI suUOTUN AZ 
4sej ogy, ‘Arysnpur oy} UO 1¥0q 03 oInsserd Bur] oy}, ‘peploae oq 0% OSIOUI oY} [[e st soueNgUT o148I0 
“neem sq} puy ‘Afjuspucdepur Burj0e sZuprezsepun 
szequmu @ Aq peysnd 1044 
O O1feIONBeING UWIOI 
ToO1eUIIOD peFvuvul st uoTUN wv Yons 


SSESS 


4y Baryedur;u00 wey Mora sty Jo 
ats orf O} 400 padun st JUOTIUIOAOH oq], ‘seorzd ouroy | ssouysng Surstidioquo 
UOIPFEPT]OSUOO B JO 490104UT OY} UI SY Oper UBTEI0J 
esverour peyoodxe uv jo Juno0o8 UO YonuT os 4oU | ‘ 
syi0M jo soqumu oS19] v Aq ojqustsop poroprsuoo st | ‘uorun eZ1e] @ Jo wMIpeu oy} YFnorq} syonpod J0048 Jo 
soq0s OB1¥] © jo y10dxe oy], “Youvsg siq} UTI opel; 
q10dxe WeULIes) OY} UO UOTUN 8 Yons Jo 4oeye eG} 03 sv 
sBurarZstur snotses avy oO 


‘sjonpoid-Aq oy} Surpnpouy ‘aorun joo4s & ‘spy} Jo o41ds Uy 
$ *sy10M% [ENPIAIpUr oY} JOJ WHY, ‘suCTUN oY} IOJ 

SI SOINgBeUT peIpUTyY 10 Yons ydope 07 uotze;dUT104 
uy ‘suoIzejonb euloy oy}. AoTeq e10M Gormm)/-uN ore oF 
78 Sot1gUN0D UBrerOy 03 spood jo Burpos oy} 07] -nuvur Ajoq 














*piiyj-eu0 Aq paonpay 
09 x ‘OL ‘9IY 





OSI * FI 9g 





saojor Apyeroods siyy, “e[vos eAtsueyerduioo & uo urese 


4ou jouUBvS pus ‘peoIqe puv oUIOY 48 YI0qG 


103 suveu Arpuns 
woo 0} szueuoddo 


qqsrar puw ‘uorsesr 


10M M03 8 30u ATpozqnop 
TQ Uy soporzie poinjzovy 
u100 e10u1 oy} Avs 04 ST 4eyR ‘szonpoid-Aq 





ey} Sutpnyour pue eaoqe urosy ornsseid JepuN peuLso} | ‘uOTzOV Jo WOpaeds 10} 8013 IT9Y4} YALA ‘syIOM [ENPIAI pul 405 
‘uorun [9048 8 sprvde1 sy ‘suorun ArezuNjoA Buzursz0; ul | Jolsve oq P[NOM 41 4BM OY} 104j;8 4BYy USYE, oq 4yusIU 
90188 4OUUBO 10 ULIOJ 0} UVEU 4OU Op JOy}IO setaysnput | mora oud “peZ10AIp suotun Yyons jo onjea Sutuseou0e 
ey} ueyA pue eos mpeg punoy wey sesvo pozefost | suotuido oy} pus ‘A1guUN00 euloy oy} UTyITH Ar4snpUt dozt 
UT WOFFBUIGUIOD 03 0} 94831804 03 18edde you seop 41/| oy} 400301d puv woy}3ue14s 04 Aressooou sem 41 JOY;oqA 
ejdroutid uy soyvorpuds 10 suotun s108~ndui00 p 0} 8B o8078 UOT} c) y sty} UE ‘eajos 03 
ue4jo sey JUCUTIUIOAOS) OY} 4STIYA 4VY} 4nO poqutod urefqoid 4fnoygip loads 8 POULIOJ JOHIVUT [BUOTEBUIEZUT 
u90q PLY 3f ,,‘eAoqe wos oInsseId ,, O43 04 PrBBer YIIA | 380] Oy) Surureses jo uoHsenb oy} ynq ‘uywse dn gymq oq 
*qnog® 4q3no1q sem ouTquI0D ArezUNIOA OU J 400]F0 GyYGy | 07 CAVY POM Jem Zuo] oy} ZutMp peforysep useq pey 
plnoa ea0qe ulory ormsseid yey} ‘1oUUVUr ofqissod ysoureyd | yey AA “OUT, sNO;qnos} PUY snoTses “10441q B og pace 
04} Ul SYIOM UOT OY} PIULIOJU PeY setzIIOYINE oY | Ie OY} DULMo][O} porsed oy, 4vy4 Dewpoetape * qenput 
‘1eYHINGT “poure;qo uolzow [enplArpur FT pezedyssrp oq | Uosy UBULIO_) OY} UTYZTM suOTUN oY} Jo eINgny oyy UodN 
qystur yosse ofqenjea ‘feuoiyeu v Auvur ‘yoqI BUI s,p10M | poyono; ‘Auvdulog Sinquiexny uv oy} jo ‘10139 

ey} JO UOI4IPUCO pesnjyuCo PUB pe{};0ESUN CY 04 BUTMO | 1OzOOIKT [eIEUe, ‘uOCTUN ey} jo yuSprseld oY Falngs | 
484} 19Zuvp oy} ‘10Aemoy ‘sem ory} { SUOTUN BuUTAOUT| UBUIIEE Jo UOTUL, OY} Jo Zutyoour jv1eUeZ yuoder ON} Fy 
-A[IAvey o1OUI oY} 10} UvY} ‘peorqe JZuIZ0O} B UTVZe1 03|/—"SNOINQ, ISELG NVMUEH AHL 40 BUnIOg aH, 











“paryy-auo Aq paonpay 
Ol x BI ‘og x «TL “91g 






OSI * OL ‘IY OSI = 6 ‘91g 





(69 260g 290 ‘uondssmvegq 407) 
‘SGLV1d UYATION NI WNATIVA AO ASAVD V 














June 21, 1918.] ENGINEERING. 697 _ 

similar essentials, should be carefully d 

AGENTS FOR “ ENGINEERING.” NOTICE. for the benefit of the empire, and the supply of 

USTRALIA : Gordon and Limited, Melbourne ; ;| Owing te the recent Government restrictions,|raw materials for essential industries should be 

* Bee ee ae a ee and to the enormous increase in the price -— supervised, encouraged and assisted. Dumping, of 
Q i Ww.o ‘Raclaide, South Aus | PSPer occasioned thereby, the Proprietors 


‘ ‘ tralia. Melville and Mi q Melbourne, Vistoria. 
Epuvsures : John Menzies and Co., 13, 
CRU, Te eae 


Hanover-street. 
Rue de la Banque. 
Samus tyeen, 6, anes a la 
GLaseow : 


Leve. - 
Inpia, Calcutta: Thacker, Spink and Co. Bombay: Thacker 
‘Co., Limited. 


Shaug- 


MancunsTar: John avoces 1. 
New : Gordon and Goteh . Limited, Wel- 
Auekland and urch. 
Norway, : Cammermeyer’s el, Carl Johans 
and 43. 
Son. 


ohbannesburg: and Cape Town, Port 
Also Cape Town: Wm. Dawson and Sons, 31, Long- 

Tasmania: Gordon and Gotch Proprietary, Limited, Launces- 
ton: Hobart. 


Onirep Statzs: For Subscriptions, New York: W. H. Wiley, 
422, Fourth Avenue. 
For Advertisements, J. 8. Allan, 508, Stratford 
Avenue, Bridgeport, Conn., U.8.A. 











for le advertisemen 
pat Terms for 
pelts man 5 


yed advertisements on 


Bog. bo aaueees appli. 
are 12 in. deep 9 in. wide, divisible into 
2} in. in width. Serial advertisements will be 
inserted with all paps regularity, but absolute regularity 





“ ENGINEERING” may be ordered from any newsagent in 
town or country and at ~¢sy~ — Oe 
by the Publisher, post free, at the following rates, for twelve 


For the United Kingdom csccccssorserserseseree £8 9 0 


Thin OB cevcesccecescoceessesees osses 
me #2 9 6 


” 1) Renna ntnene nensenenenne cheese 


For all other places abroad— 
Thin paper COples .......cesessescecsesconsesees 


” 


2296 
£214 © 
subscri are sent by Post Office Orders, 

advice should be sent to the Publisher. 

and Colonial subscribers receiving incomplete 

Dn its are uested to communicate the 

Publisher, er with the 

l accounts are payable to ** ENG 
should be crossed *‘ Union of 


” Perry 


to 


the t’s name and . 
INEERING,.” 











PaGE 
| Notes from Cleveland and 
the Northern 


Paer 
and Fix- 
(Tltus.)... 683 


Templets, J 


tures.—No. VII 
The Iron Resources of 
CAMAMA cessessseveerrereceerees 685, 
Reservoir Dams (Zius.) ... 687 
Steam and Power Plant for 


Naa = Mees me 


Seen nese ees eeeeweneecereesees 





. Screw Cutting 
and Taper Turning Lathe 
for Gun Work D - oem 

bray lure in 
ee) oo. 

Notes from the North ...... 

otes from South York- 











With Four One-Page Plates of the DERWENT V ALLEY 
WATER WORKS, 


- | of paper. 
ers | With very great caution. Entirely new industries, 

















ENGINEERING. 


FRIDAY, JUNE 21, 1918. 








POST-WAR CONDITIONS AND THE 
ENGINEERING TRADES. 

WE commend to the careful consideration of all 
engineers the report, just issued, on engineering 
trade after the war, prepared by the Departmental 
Committee appointed by the Board of Trade to con- 
sider the whole question. Not only does it contain 
much useful information, as the result of evidence 
from 31 different branches of the engineering 
industry, but the whole position is reviewed in a 
judicial spirit, and without that somewhat extreme 
tendency which the incidents of the war have de- 
veloped in the consideration of international 
problems. We have ourselves expressed the con- 
viction that dumping must cease, because while it 
is euphemistically regarded as an economical 
question, there is no doubt that, alike in intention 
and certainly in result, it has, to a greater or less 
extent, atrophied some of our more. important 
trades. The subject of protection per se requires 
much more thoughtful consideration. Our policy 
towards the Dominions must be taken into account 
and, for obvious reasons, must have a primary place. 
Our allies, too, must have “favoured nation” 
treatment, and in this connection the Government 
have done well in abrogating all treaties, in order 
that we may, after the war, begin with a clean sheet 
But protection per se must be adopted 


and even pivotal trades, may require support, but 
it is a sound axiom that as soon as a trade becomes 
self-supporting any artificial aid decreases its vigour 
and diminishes its vitality. 

In the report under notice the Committee recom- 
mend, as regards enemy goods, that, in order to 
give time for the reorganisation of the engineering 
works of the country on a business footing after the 
war, the importation of enemy engineering products 
into the United Kingdom should be prohibited, 
except under license, for a minimum period of one 
year, and for such longer period as may be deemed 
expedient. Again, in order to encourage trade 
between the present allies, it is suggested that they 
be invited, without interference with their existing 


4 fiscal systems, to consider the imposition of an 


additional duty or surtax over and above their 
normal duties, to be levied solely against the 


698 | products of the present enemy countries, such surtax 


to be subject to progressive diminution ; while this 
country should impose a duty equal to such surtax 
on the products of present enemy countries, also 
to be subject to a like progressive diminution. 
Raw materials, however, they suggest should be 
admitted duty free, and that a Government depart- 
ment should be charged with the duty of exercising 


708 | vigilance over the adequate provision in this country 
og | Of manufactures which are at any time essential to 


the national safety, as distinct from our staple trades. 





Thus, the supply of tungsten and magnetos, and 


course, is regarded as a suitable subject for prohibi- 
tive legislation. 

The suggestions made by the Committee for what 
one might term the “ vitalising” of British indus- 
tries are, in every case, commendable. One dis- 
couraging practice in the past has been the refusal of 
the Treasury to encourage the building up by firms of 
a large depreciation account. In determining profits 
for income tax they have refused to allow an adequate 
rate of depreciation on plant. This, for many years, 
has been a legitimate cause of dissatisfaction. There 
is little use in improving our educational system and 
stimulating inventive ingenuity if the great manu- 
facturing firms are prevented from accumulating a 
fund, in order that the inventions and mechanical 
improvements consequent on this higher degree of 
mentality shall have a fair chance of adoption. 
Moreover, general prosperity, as well as increased 


"|amity between employer and worker, can only be 


attained by an increased rate of output per unit of 
physical effort and per pound sterling expended, 
either in wages or charges. It follows that the 
mechanical appliances at the service of the worker 
must be the most efficient attainable, and until 
manufacturers are stimulated to make preparation, 
by creating a large depreciation and obsolescence 
fund, we shall not attain that efficiency in production 
which is essential to national progress and solvency. 
Moreover, the immediate requirements are for 
intensified production, not only to justify the 
existing inflated rate of wage—which we fear cannot 
be reduced for some time—but in order that the 
wastage of the war shall be repaired as speedily as 
possible. The Committee are, consequently, to be 
commended for their proposal that, to encourage 
renewals, actual depreciation of machinery and 
plant be allowed by the income tax authorities up 
to 15 per cent., with a reasonable rate on buildings. 


The question of the control of manufactures by 
the Government is one on which all industrialists, 
whether employers or. workers, are in harmony ; 
the sooner it is removed, the better for industry. 
The Committee, in addition, recommend that allow- 
ances to firms under the Munitions Act should be 
left unimpaired, in order that they may be the 
better able to conduct post-war competition in the 
export markets. We fear that this view has been 
lost sight of in the inevitable desire to pay from 
revenue as large a proportion of the cost of the war 
as possible. We should have preferred that a 
smaller proportion of excess profit should be taken 
and that, under suitable guarantee, the proportion 
of profit thus liberated should have been conserved 
by each firm, to enable them the better to reconstruct 
their works and to modernise their plant, with a 
view of reducing the cost of production, while 
satisfying the claims of labour. It is idle to expect 
the continuance of high wages without increased 
output, if we are to hold our proper place amongst 
the great producing countries of the world, and 
consequently it is imperative that everything 
possible shall be done to enable the volume of output 
to be greatly increased and the cost to be reduced. 
This end can be attained not only by standardising 
manufactures but by standardising works. The 
production of a multiplicity of articles in any one 
factory is not in consonance with works efficiency. 
In the interests of national prosperity firms are 
forced to combine, so that in any specific depart- 
ment of engineering activity there shall be such a 
distribution of orders as will ensure standardisation 
of factories. In the shipbuilding trade this has been 
accomplished under the stress of war, and each 
car) Nena area size and type of ship for 

uilding for which it is best suited. This applies to 
marine engines, and there is no reason why in the 
future this method should not be carried out, under 
centralised control, by committees representing 
many firms, in order that the best results may be 
got from each factory. There is no need to enter 
into details. The important consideration is that 
combination shall not mean the growth of a factory 
beyond the limits of economic individual control ; 
or that the consumer shall suffer owing to the 





artificial increase of selling price. There will be 





698 


ENGINEERING. 


[JuNeE 21, 1918. 








no need for any such advance, as the system of 
standardising works for specific products, or even 
for predetermined sizes of products, will, of itself, 
so reduce costs as to give a satisfactory profit with 
high earnings for the men, without augmenting the 
selling price. The Committee therefore have done 
well in recommending that, in the interests of the 
country, the engineering manufacturers should be 
encouraged to work together in large units, either by 
amalgamation or by joint working, by pooling of 
resources, by specialising production, and by 
organising export sales and the purchase of raw 
materials. 

There is a growing hope that the labour situation 
in the engineering trade, after the war, will be more 
stable than in pre-war days, because, notably, the 
necessities of the war have affected old standards 
and old ideas. The great majority of the workers 
have realised that their capacity is enormously 
greater than they thought it was, and that, too, 
without excessive tax on their physical strength. 
They must have recognised that the speeding-up of 
machine tools was advantageous not only to all 
paid by piece rates or by bonus, but also to the 
State, as it increased greatly the available imple- 
ments of war. There is a bloodless war continuously 
in progress. We are all eager to advance, and 
therefore to increase that which will give us greater 
prosperity, at all events individually. The nation 
must therefore produce more than it consumes ; it 
must secure a market for that excess production ; 
otherwise there can be no increase in wealth, collec- 
tive or individual. Consequently, each worker, 
whether mental or manual, must strive to increase 
his contribution in production to the common weal, 
and each is, of course, entitled to full remuneration. 
That remuneration will be the greater if, by efficient 
methods, the product can be sold at a lower price 
than that of our competitors. So that it is of the 
greatest importance that the best shall be got out of 
every unit of plant. The great trouble of the past, 
which must now be removed for all time, was the 
absence of trust on the part of the workers. To 
remove distrust it is essential that employers 
and those who represent them in the shops shall 
strive, not only to maintain satisfactory rates of 
wage, but shall do everything possible to enable 
high earnings to be won by improving mechanical 
appliances, and by expediting the progress of work 
so that there shall be no delays. The Committee 
mf stress on the importance of such cordial 
relations between employers and employed, the one 
maintaining the rates of wage and the other ensuring 
the maximum output and the elimination of all 
trade union regulations which are inimical to works 
efficiency. Much, too, can be done towards this 
increased trust by the education of apprentices, 
not only in conformity with the new Education 
Act, but by some degree of liberality in supporting 
promising youths who show the ability to profit by 
the teaching of the technical college and the 
university. Every employer should strive to realise 
not only the economic advantage of securing from 
among his little battalion of workers the best boys, 
_ but also of developing by this and other means 
esprit de corps, which is a most important factor 
in winning the confidence of the workers. 





THE ADMIRALTY SALVAGE SECTION. 

Arter the war broke out the Admiralty developed 
a salvage section, a department which has unceas- 
ingly and successfully carried out, under extremely 
hazardous conditions generally, the salvage of ships 
which have been aiekes torpedoed. Since October, 
1915, down to the present time, as many as 400 
ships, some of which are of a very high carrying 
capacity, have been salved by them. A large pro- 
portion of these ships have been ultimately repaired, 
refitted and put in commission afresh. In most 
instances their cargo, of foodstuffs or raw material, 
was saved and utilised in the country. It will 
readily be understocd that in a number of cases, 
ships have been salved by the Admiralty, which, 
in pre-war times, would have been left to their fate, 
for the salving of a ship is but a commercial proposi- 
tion, and before the war, the cost of raising a sunken 
ship might frequently exceed her value ; before the 
war, in fact, it often occurred that a sunken ship 


was removed only when she obstructed a fairway. 
At the present time, however, it is worth while 
to salve practically every sunken ship, for the 
comparative shortage of ships and the consequent 
enhanced value of shipping following upon'the war, 
have allowed a greater latitude in the expendi- 
ture upon salvage operations. The work to be 
carried out assumed, in course of time, such an 
extensive scope that the Admiralty decided to take 
it in hand directly, with the result briefly outlined 
above, a result which has been achieved by the 
experience gained in the work by the personnel, 
with the help of a plant and equipment greater than 
has been available for the purpose at any time and 
in any country. 

It is not advisable at the present juncture to 
publish in detail the work of the section, nor to 
enlarge upon their plant, but a few separate 
instances of actual salvage operations carried out 
by them may be quoted. One was that of a large 
oil-tank steamer which had been mined, had caught 
fire and was eventually beached, floated off, and 
repaired. The steamer, after striking the mine, 
blazed away to such an extént that the tugs and 
salvage ships had great difficulty in approaching her. 
When she had been towed into relatively shallow 
water, shots were fired into her, and she was made 
to sink, thus putting out the flames. The holes 
in the steamer were then plugged by divers ; she 
was afterwards pumped out, refloated, and taken to 
the repairing yard. The cost of salvage was much 
less than the cost of the steamer. A part of her 
cargo was also saved. We may here add that one 
of the great aids to salvage operations is found to 
be the submersible electric-driven motor pump, 
some types of which can deliver 500 tons per hour 
to a height of 75 ft. to 80ft. We gave a brief de- 
scription of these pumps in former issues (see ENGI- 
NEERING, vol. xci, page 312, and vol. xciii, page 595). 

A vessel carrying a cargo of foodstuffs to the 
combined value of over 3,000,000/., after being tor- 
pedoed, was taken in tow by the section’s tugboats. 
She sank before she could be left high up on the 
beach ; at low water she was just awash for about 
two hours in the day. Electrically-driven submer- 
sible pumps were put down in the stokeholds ; divers 
went down through the tunnel doors and established 
communication between the flooded holds and the 
stokeholds. After making the parts thus involved 
watertight on the outside, the pumps were started 
working together, and the vessel being thus lightened, 
could be drawn higher up on the beach,when similar 
operations were effected in the lower submerged 
quarters. Thousands of tons of cargo, principally 
the foodstuffs, were saved, and the vessel was ulti- 
mately floated cff and repaired. 

A ship of modern construction, of about 14,000 
tons, valued together with her cargo at 3,500,0001., 
was saved together with a considerable part of the 
cargo in a very similar manner. 

A large Government collier, partly filled with 
coal, was sunk by collision in 12 fathoms of water, 
partially blocking a very important channel and 
anchorage. Her removal was a matter of urgent 
necessity, but, owing to strong tides and chances of 
bad weather, it was not possible to use cofferdams 
or other methods of that description. There was 
no alternative but demolition by explosives, or an 
attempt at lifting by means of pontoons. It was 
decided to attempt the lifting; the weight was 
calculated at 3,500 tons, including the mud which 
had accumulated. It was proposed to reduce this 
weight to about 2,800 tons, by emptying the ballast 
tanks and forepeak by using compressed air. The 
connections were made by divers for this purpose. 
The vessel had sunk into the mud past the turn of 
the bilge, and the prospects did not at first appear 
very encouraging, especially as another, dee 
draught vessel, coming up the channel, had crushed 
down all deckhouses, &c., flush with the deck. 
Considerable difficulty was experienced in getting 
the wire-lifting ropes under the vessel, on account 
of her being so deep in the mud. After a great deal 
of sweeping work with the salvage vessels, sixteen 
9-in. wire ropes were eventually placed under the 
bottom and brought up to four Admiralty lifting 
craft, placed over the wreck. The water was then 
emptied by compressed air from the ballast tanks 





and forepeak, and the first lift was successfully made. 





The collier was thus carried a distance of over one 
mile, and moved inshore clear of the anchorage. 
Several other lifts were subsequently. made, and 
the vessel was gradually carried along until her 
decks were almost dry at low water. Divers then 
roughly patched the hole, and powerful pumps were 
started, the vessel pumped out and floated. She 
duly arrived in port, was repaired, after which she 
made many useful voyages. 

The salvage operations are often conducted under 
very hazardous conditions through many causes, 
and work which has taken days to perform is some- 
times swept away by a single heavy sea. The cargoes 
of foodstuffs, even when the ships themselves are 
salved, cannot always be saved. One of the 
greatest troubles the section have had to contend 
with has been the accumulation of gas in the holds 
of sunken vessels, due to decomposed vegetable 
matter, decayed meat, &c. In some instances, the 
sulphuretted hydrogen gas developed in a grain 
cargo has had to be contended with after a ship 
has been raised ; a chemist has, however, developed 
during the war a substance which immediately kills 
the noxious gases, and the men are able to carry on 
their work freely as soon as the presence of the gases 
is discovered, and the rotting cargoes have been 
sprayed with the preparation. 

At the offices of the salvage section can be seen 
a model of a standard patch which has proved most 
effective in its application to vessels which have 
been torpedoed. One ship which had been torpedoed 
in the after-hold on one side was fitted with one of 
these standard patches, and started under her own 
steam for port. On the run, she was torpedoed from 
the opposite side abreast of the repaired plates, the 
explosion blowing off a small portion of the. patch ; 
the ship was further patched up, reached port, and 
was made seaworthy again. 

The Admiralty are to be congratulated on the 
very great service they are in this direction rendering 
to the Empire, and so are the officers and men 
engaged in the operations. There is no maritime 
work, apart from war operations, which make 
greater demands for skill and courage than salvage. 





ELECTRIC POWER SUPPLY. 

Prruaprs the most remarkable criticism with 
which the “Interim Report on Electric Power 
Supply in Great Britain” was met, was the com- 
plaint brought forward in several popular journals, 
that this committee, constituted to report on a 
highly technical matter, consisted solely of experts, 
and did not include Alderman X, chairman of the 
electrical committee of the borough of Y, or 
Councillor A, who occupied a similar position with 
respect to the electrical undertaking of the city of C. 
The complaint was not that certain very capable 
corporation electrical engineers, were not included 
on the committee, but that a place on it was-not 
found for certain politicians. This distrust of the 
engineer appears, unfortunately, to be by no means 
confined to one' political party. The House of Lords 
recently rejected the Lochaber power scheme, and 
saddled their consent to the reconstruction of the 
Charing Cross bridge with some most inequitable 
conditions. These latter examples are, however, 
instances merely of indifference to informed opinion, 
and although their effect will, no doubt, be to 
handicap thé country in: its recovery from the 
wastage due to the war, the spirit shown is less 
serious than that responsible for the criticism of 
the constitution of the Power Supply Committee. 
Parliament is quite within its rights in rejecting 
expert opinion on the ground that other than purely 
technical questions may be at issue, but, on the 
other hand, it is of the utmost im ce that the 
nation should know at first hand what this expert 


p-| Opinion may be, and that committees of inquiry 


into technical questions shall not be saddled with 
politicians appointed solely with a view to suppress- 
ing or emasculating inconvenient facts. 

The Committee on Power Supply would, no doubt, 
have been glad to have included in their ranks any 
able municipal electrical engineer, but the latter 
would, in many cases, have felt a difficulty in 

i the nomination, since any report to 
which he could subscribe would, in the nature of 
things, be bound to be unpalatable to his employers. 

Few municipal electrical engineers can, indeed, 
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afford to as frankly on such subjects as 
Mr. 8S. J. Watson has done in the admirable address 
which he delivered yesterday at Manchester to the 
Incorporated Municipal Electrical Association. 

In the main, this address consists of a detailed 
study of the relative costs of distributing energy 
over large areas from super-power stations, and the 
generally existing system of numerous generating 
stations of relatively small individual capacity. 
Of course, however unwelcome to local authorities 
generally, the result of any such impartial inquiry 
was necessarily a foregone conclusion, but the great 
value of Mr. Watson’s address lies in the carefully 
compiled detailed figures and estimates as to relative 
costs in the two cases. 

As the basis of his investigation he has taken the 
Manchester district, an area of some 400 sq. miles, 
with a population of 2,500,000, which is claimed 
to be the most important manufacturing area in the 
country. This may well be true, although for many 
years past, possibly owing to the influence of the 
materialistic school of economics, of which Man- 
chester has so long been the centre, Lancashire 
has preferred to copy rather than create. In 
the district in question Mr. Watson states 
that the power consumed amounts to half a 
horse-power per inhabitant, equivalent, were it all 
electrically generated, to a total installed capacity 
of 750,000 kw., which would represent, he states, 
a maximum demand of 450,000 kw. Actually, 
however, the electric-power plant in this area has 
an installed capacity of but some 185,000 kw., 
whilst the maximum load is 111,700 kw. This com- 
pares poorly with the north-east coast district, 
where it appears that, in spite of the lower density 
of population, the current consumption per head is 
about three times as much as in the Lancashire area 
taken as a whole. Mr. Watson claims that the 
relative slowness with which electric power has been 
developed in Lancashire, is, in part, at least, attri- 
butable to the fairly high efficiency of the steam 
plants already installed. Thus, whilst data obtained 
in the north-east coast area showed that the average 
coal consumption of factory engines was as much 
as 7lb. per horse-power per hour, Mr. Watson holds 
that in the Manchester area a much higher average 
economy is reached. This is probably true, since 
many of the cotton-mill engines are large, and in a 
number of cases are of first-class design and make. 
Altogether, the average engine efficiency in the 
Lancashire area is, no doubt, much higher than the 
general average for the United Kingdom. In 
the future, Mr. Watson looks forward to a time 
when this important industrial area of 400 sq. miles, 
of which Manchester is the centre, will demand 
5,000,000,000 units per annum, and a maximum 
load of 1,000,000 kw. 

How is the supply to be furnished? At present 
the 185,000 kw. installed are divided up amongst no 
less than 18 stations. The average size of these is, 
accordingly, far too small, either for economy in 
capital cost, or in running expenses, or in the still 
more important matter of being financially in a 
position to secure the services of an adequate 
technical staff. Economies requiring skilled super- 
vision, are practicable at a large station, but impos- 
sible in small ones. Large stations will, therefore, 
be essential, and Mr. Watson gives the following 
estimate as to the cost of such a station having a 
plant capacity of 100,000 kw., and designed for a 
maximum load of 75,000 kw. :— 


Cost per kw. 
£ 
Land and clearing 25,000 0-25 
Sidings or wharves . 40,000 0-40 
Buildings, foundations, 

cold storage and handl- 

BOE sie. cen he, - ED 2-75 
ne ng equipment 310,000 3-10 
Boiler-house equipment 210,000 2-10 
Waterpipes, conduits, &c. 40,000 0-40 

Total £900,000 £9-00 


The estimate is based on pre-war prices, no other 
course being practicable. When it is remembered 
that twenty years ago the cost of power stations 
per kilowatt installed was nearer 401. than 301., the 
enormous debt which the world owes to the genius 
of Sir Charles Parsons can be appreciated. The gain, 
moreover, has not been in capital cost merely but 
also in running expenses. The turbine has reduced 


the cost of labour, lubricating oil and of fuel. In 
some recent tests we may note a consumption of 
10 lb. of steam per kilowatt-hour at the switch- 
board has been recorded, the 4verall thermal 
efficiency of the plant being thus comparable with 
that of a good gas engine running on producer gas. 

Quite properly, Mr. Watson, in estimating the 
annual costs of his proposed power station does 
not base his figures on record results of this kind, 
though it is highly probable that even better figures 
will be realised before long. For a load factor of 
33-5 per cent. he considers that the thermal 
efficiency of the station may be 13-8 per cent., 
whilst if the load factor can be raised to 45-7 per 
cent. he thinks that a thermal efficiency of 15-3 per 
cent. should be secured. On this basis he estimates 
that the annual costs of the station will be as shown 
in the annexed table. 


conditions the figures may be as high as 31. 14s. 1d. 
per kilowatt of maximum demand, plus 0-126d, 
per unit supplied. 























(1) (2) (3) 
-— Cost Cost Cost 
Minimum. Average. Maximum. 
Se: dias +2 d, &e 4. £ a. ¢ 
w. oe 13 #7 113 7 113 
Loss in mains ° (s 110 F 3 8 , 5 . ) 
per cent.) (10 cent.)\(15 per cent, 
Transmission. .- ‘ 2 . Poe 6 P 26 
Cost per iw. .. 11711 29 90 | $17 
Charge per unit “107d. ‘liga, =| “1174. 
(5 per cent.) (20 per ase Jd per cent.) 








If the extra high-tension current has to be con- 
verted into direct current the losses are higher and 
the corresponding figures for this case become as 
a minimum 2/. 15s. 2d. per kilowatt of maximum 
demand, plus 0-118d. per unit supplied, and as a 
maximum 41. 17s. 9d. per kilowatt plus 0-140d. 























Plant Installed ..| 100,000 kw. 100,000 kw. 
Maximum Load. 75,000 kw. 75,000 kw. 
Units to Bus-bars 220,000,000 300,000,000 
Load Factor .| 33-5 per cent. 45°7 per cent, 
Annual ~~ Annual — 
Cost. | unit. Cost. | unit. 
Fuel— £ d, 1°8 Ibs, £ d. 
2 Ib. per unit per unit 
at 12s. --| 117,857 | +128 at 128... | 144,643 | °115 
Oil, &c. .. o 1,000 | 002 1,250 | ‘002 
Salaries and wages} 16,500 | -018 18,500 | -014 
Repairs .. --| 11,500 | 012 12,500 | -010 
146,857 | °160 176,893 | *141 
Rates, taxes and 
Management ..| 17,000 | ‘019 18,500 | *015 
Capital deprecia- 
tion obsol- 
escence at 10 
per cent. 90,000 | -098 90,000 | *072 
Total cost ..| 253,857 | *277 285,393 | *228 




















We may observe, with reference to the allowance 
for capital charges, that it is certain that higher 
rates of interest will have to be paid in the future 
than were demanded before the war. On the other 
hand, obsolescence ought to be less rapid than 
in the past. No such revolutionary change as the 
replacement of the reciprocater by the steam turbine 
is to be expected in the immediate future, although 
no doubt there is a considerable field for improve- 
ment in boiler-house practice. It is true that even 
here there is little opening for much improvement 
in boiler efficiencies, since it appears that a year-in 
year-out figure of 82 per cent. to 83 per cent. 
has been actually realised at one large station on 
the North-East Coast. A reduction in the size 
of the boiler plant may, however, prove practicable 
and would considerably reduce land costs. 

Mr. Watson considers that with such a station 
as he proposes the extra high tension current could 
be supplied at the bus-bars for an inclusive yearly 
charge of 21. 2s. 6d. per kilowatt of maximum 
demand, plus 0-102d. per unit actually supplied. 
Owing to the diversity factor the maximum demands 
on the feeders will never coincide, and similarly, as 
each feeder has in its turn a diversity factor, the 
maximum demand on any particular feeder will 
always be less than the aggregate of the maximum 
demands of the customers supplied. Allowing for 
this, a yearly charge of 11. 13s. 7d. per kilowatt of the 
maximum demanded by each customer, plus 
0-102d. per unit supplied would cover the whole 
of the station costs. To these, however, must be 
added the cost of transmission. The high tension 
mains for the whole area would, if laid underground, 
cost about 660,000/. for the area under consideration, 
and would involve an annual charge of 66,0001. 
The actual cost of supplying any particular customer 
would thus vary with the distance from the power 
station, ranging from 2s. 6d. to 22s. 6d. per kilowatt 
of maximum demand, with an average of 12s. 6d. 
The actual cost of the extra high current supply 
will therefore be represented, Mr. Watson says, by 
the figures given in the next column. 

Extra high-tension current can, however, be 
used directly by but few, if any, consumers, and 
must generally be transformed. If the distribution 
be effected on the low-tension alternating-current 
system the losses involved will bring up the total 
yearly cost of the extra high-tension supply to a 
minimum of 2/1. 3s. 8d. per kilowatt, plus 0-110d. 
per unit supplied, whilst under less favourable 


per unit supplied. 


One of the great difficulties which will have 
to be overcome in modernising our system of 
electric power distribution will be due to the 
resistance of vested interests. Mr. Watson's analysis 
of costs should prove of great service in abating 
the opposition thus arising. He shows that it will 
be economical for these relatively small power 
stations to take a bulk supply even when they 
generate and supply continuous current. By using 
their existing generating plant solely to take the 

ks they can get their bulk supply on very 
avourable terms and substantially reduce their 
present operating costs. 

Mr. Watson considers in detail the case of three 
such stations generating respectively 4,000,000, 
10,000,000 and 17,000,000 units per annum. As low 
but possible costs he gives the following figures :— 





























| @) () c 
Units supplied 4,000,000 10,000,000 17,000,000 
Maximum load 2,000 kw. 4,000 kw. 6,000 kw. 
Load factor. . + (22°56 cent. |28°5 cent.|32°4 per cent. 
Capital outlay oe £60,000. £100,000 £190,000. 
3 ~ Per 
unit. unit. unit. 
Annual Costs:— {| ¢ d. £ d, £ a. 
Fuel at 12s. 4,800} "29 | 8,100) *19 | 11,400] °16 
Other expenses ..| 5,600| °34 7,475 | ‘18 | 9,225) °18 
Capital Charges..| 6,000| °36 | 10,000] -24 | 13,000| -18 
16,400} *99 | 25,573) *61 | 38,625) °47 
| ey ae —— 
Cost per kw. | £5 128. 3d. £4 68. Od, £3 14s, 6d, 
Plus per unit “| “310d, | 108d, “160d, 





If instead of generating the whole of their current 
the existing generating plant was utilised for taking 
a peaks only, the annual costs would be as 
‘ollows :— 








= Minimum. Average. Maximum, 
£ £ £ 
(a) 13,166 13,809 14,460 
(b) oe ee ée 22,504 23,654 24,821 
(ce) ee 6s - 31,530 33,372 35,238 














Only in the case of station (c) does local generation 
show to advantage, and this only when the bulk 
supply is taken at the maximum rate. Moreover, 
as extensions were made the opportunity could be 
taken of introducing low-tension alternating current 
in place of the direct current, and the cost of the 
bulk supply would be correspondingly reduced. 
Where no local power station already exists the 
case for the bulk supply is still stronger. Here, 
in most cases, there would be no necessity to 
distribute continuous current and the costs of 
conversion from alternating to direct current would 
be avoided. If a local station for 2,000 kw. 
maximum demand were put up generating and 
distributing continuous current, the annual cost 
would, Mr. Watson says, be 16,400/1., as against 
6,2001., the estimated cost of a low-tension 
alternating-current supply taken in bulk from a 
super-power station. 

Mr. Watson calls attention to the advantage to 
be gained by using alternate current for distribution, 
and suggests that further extensions of continuous 
current networks should be di d. 

The highly controverted question as to how 





the super-power stations are to be financed and 
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controlled was not touched upon by the speaker, but 
in the meantime it is of great significance that 
leading municipal engineer should point out so fully 
and frankly the urgency of abandoning the mistaken 
policy of the past which deliberately aimed at a 
multiplication of electiical supply authorities and 
of systems of distribution. 





NOTES. 
Ratmway AcompENts in 1917. 


Tux Board of Trade returns for the year 1917 
show a substantial diminution in the number of 
accidents on our railways, as compared either with 
the year, or with the average in normal 
conditions of working. During the year, 125 pas- 
sengers, 382 railway servants, and 382 other persons 
were killed on the lines, and, in all, 4,208 were 
injured. In 1916, the number killed was 1,066, 
whilst the injured amounted to 5,589. For the 
decade, 1906-1915 inclusive, the corresponding 
average figures were 1,184 killed and 29,368 injured. 
The number of fatal accidents was thus 285 below 
the average. Apparently, there is a very much more 
notable diminution in the number of non-fatal 
accidents, but it must be noted that the returns 
for these have been made up during the last two 
years on a different basis than formerly. The 
companies are not now required to report non-fatal 
accidents unconnected with the movements of 
trains. The returns are nevertheless remarkable, 
considering that traffic has been heavier than ever 
and has had to be conducted with a greatly 
diminished staff. 


Neon Lamps. 


Neon is a very curious gas, and very promising for 
the illuminating engineer. Although its atomic weight 
of 20-2 is intermediate between those of helium 
4 and of argon 39-88, it has the lowest dielectric 
cohesion known of any gas, 5-6, while the dielectric 
cohesion of helium is 18-3 and that of air 435 
(E. Bouty). Owing to this fact a very small electric 
potential suffices to set neon glowing ; a glass tube 
containing neon need only be shaken to call forth 
the reddish glow, and when the gas is pumped from 
one vessel into another, the whole column shines. 
Its spectrum is most favourable for light effects, 
the chief lines lying in the yellow and orange-red 
between 530 pp» and 650 pp. When G. Claude, 
of Paris, therefore, succeeded in preparing neon, 
or at any rate, mixtures of neon and helium com- 
mercially by liquefying air, neon seemed to be the 
ideal gas for illumination by means of glass tubes, 
many feet in length, after the method of Moore, 
who charged his tubes with rarefied nitrogen. 
The potential gradient in the positive neon column 
is only 1 volt per centimetre in wide tubes (a few 
inches in diameter) and Claude found that, in neon 
at a pressure of 1 mm. or 2 mm. of mercury, the 
fall of potential is inversely proportional to the 
width of the tube, and that on tubes of large cross- 
section a very small potential would suffice to 
sustain the discharge. The neon in the higher 
atmosphere, he suggested, might also account for 
the luminosity of the aurora borealis; with the 
enormous available croxs-sections of the atmosphere 
very small potential differences would maintain a 
discharge through distances of many miles. The 
neon-tube lamps of Claude indeed evoked a great 
interest some year ago.* Little has been heard of 
them of late, however. Their reddish light is against 
them, and though they were popular for advertise- 
ment purposes, their use did not spread. There are 
great technical difficulties, moreover. Traces of 
other gases in the neon suppress the glow, and as 
air will force its way into vacuum tubes, the lamps 
deteriorated. To a -certain extent the lamp cures 
itself ; Claude observed that the metallic electrodes 
of his tubes gradually absorbed helium so that 
finally only the neon spectrum was visible ; this 
may help to explain the hotly-contested statement 
made by the late Sir W. Ramsay and Messrs. J. N. 
Collie and H. 8. Patterson (1913), that neon appeared 
after long use in hydrogen discharge tubes ; specu- 
lations as to a synthesis of neon were based 
those experiments. But most impurities i 


* See Encnrerrine, June 6, 1913, page 764. 
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with the glow, and that applies also to the metallic 
gases given off by the electrodes. 
Claude worked first with high-tension alternating 
current of low fhtensity, about 1 ampere. On low- 
tension direct-current circuits the lamps are 
arranged like the Cooper-Hewitt mercury-arc lamps. 
The anode of the recent lamps of Skaupy and others 
is made of a metal of low volatility (iron, nickel, 
tungsten), the kathode of a liquid metal or an easily- 
liquefied metal, to which the are adheres. The 
vapours of the kathode metal must not be allowed 
to penetrate into the neon, and they are condensed 
by cooling or by providing buffer plates; when 
metals like the alkalis, thallium or cadmium are 
used, there is danger, moreover, not only that the 
metals will be deposited on the glass walls, but also 
that they will attack the silicon in the glass. Mercury 
itself has been found to be unsuitable as kathode 
material by Claude and by Cooper-Hewitt. Skaupy 
tried sodium which has the advantage of absorbing 
the residual gases. Fritz Schréter, who showed his 
new lamps at the April meeting of the Bunsen 
Gesellschaft, in Berlin, first tried sodium amalgam, 
but later introduced an alloy of cadmium and 
thallium. He obtains one candle at an expenditure 
of about 0-27 watt, but the resistance—which may 
be an ordinary incandescence lamp—brings the 
current consumption up to 0-5 watt. The neon 
lamp is started with the aid of a self-induction coil. 
One advantage of the red rays is that they penetrate 
foggy air well. 

OPENING OF THE RuénzE, MARSEILLES TO GENEVA, 

TO INTERNATIONAL TRAFFIC. 


The harnessing of the Rhone in the vicinity 
of Bellegarde, situated about 10 miles from the 
Swiss frontier, and about 20 miles from the 
point of confluence of the Arve with the Rhéne, 
the main object being the generating of current for 
the supply of Paris and other French cities, with 
electric light and power, was dealt with in a former 
article of ours (see ENGINEERING, vol. lxxxiii, page 
454). As we also stated, due consideration was 
given at the same time to the question of rendering 
navigation possible in the upper reaches of the river 
on French territory, as far as Geneva. A dam was 
to be constructed ; the Bourget lake, to the south 
of the barrage, was to act as a regulator for naviga- 
tion purposes, and boat lifts, or series of locks, 
were to be provided to enable lighters to travel up 
as far as Geneva. Since the date—1907—of our 
article, the scheme has been under consideration ; 
the war has of late emphasised its importance, for 
France, principally from the point of view of power 
generation owing to coal shortage, and, for Switzer- 
land, from that of providing a satisfactory means 
of transit to the Mediterranean. On French 
territory, between Geneva and below Bellegarde, 
the Rhéne, the flow of which is there increased 
by the Arve, has a fall of about 70 m. (about 230 ft.) ; 
in the vicinity of Bellegarde, the river disappears 
almost entirely in clefts in the rock formation. 
The promoters of the scheme advocate the formation 
at Bellegarde of a reservoir 23 km. (14.3 miles) in 
length, having an area of 380 hectares (940 acres), 
and a capacity of 50,000,000 cub. m. (1,765,000,000 
cub. ft.). The dam would have a total height of 
103 m. (338 ft.), including the foundations; the 
height above the foundations would be 76 m. (250 
ft.), and the depth of water at the dam, 67 m. 
(220 ft.). The total developed length of the dam 
is given as 150 m. (490 ft.), and its thickness at the 
base would be equal to its height. These various 
points, and the advantages to be derived by placing 
Geneva in direct communication with the maritime 
traffic of all nations, were referred to in a very 
in ing address which was delivered on the 
13th inst., at Steinway Hall, by Mr. J. Vallotton, 
LL.D., Lausanne, the representative in Switzerland 
of the London group of the Nouvelle Société 
Helvétique, 28, Red Lion-square, Holborn, W.C.1, 
who stated that Switzerland was practically the 
only country in Europe absolutely blockaded. 
Hitherto the Rhine only had been used for naviga- 
Poa’ Sen See the war had shown 

absolute necessity of further transport facilities, 
and had caused renewed attention to be given to 
the advisability of establishing a new means of direct 
communication between that country and the trade 
of all nations. The scheme was not a new one, he 





added, and before the war—in 1912—the French 
Chamber of Commerce in Geneva had called atten- 
tion to its importance. Navigation on the Rhéne 
far above Lyons was already assured; what was 
needed was the regulation, briefly outlined above, 
as far as Switzerland ; the work of regulation would 
take five years, and navigation for Swiss trade 
would be best assured by means of 600-ton boats. 
The average speed going down would be about 
20 km. (12.4 statute miles) per hour, whilst the 
speed coming up from the Mediterranean would 
be about 6 km. (3-7 statute miles). Switzerland 
required raw materials, heavy and relatively cheap 
goods, and the latter speed would meet the case, 
whilst the higher speed travelling down to the sea 
would be a satisfactory speed for the delivery of 
goods of Swiss manufacture. The French railways 
had comparatively low tariffs at the present time, 
but an increase in their tariffs was to be anticipated 
after the war, by reason of the repairs which the 
railways would have to undergo, a fact which, from 
the point of view of both the Swiss manufacturers 
and the consumers of Swiss-manufactured goods, 
spoke in favour of transport by water between 
Switzerland and the Mediterranean. The fact that 
France had appointed a Franco-Swiss Commission 
to study the question of navigation on the Rhéne 
as far as Geneva, showed that it was i 

as a vital question. The realisation of the scheme, 
besides benefiting Switzerland, would have for effect 
to bring back to Marseilles the traffic that belonged 
to it, a large portion of which had been diverted to 
other, north Continental ports. 


DEPRECIATION OF MACHINERY AND INcOME-T ax. 


The result of the efforts of Mr. George Terrell, M.P., 
and the manufacturers’ organisation is that a con- 
cession was made by the Government during the 
committee stage of the Finance Bill in the House of 
Commons. Mr. Bonar Law put down a new clause 
(24 in the Bill), and then moved seven amendments 
to his own proposal. These changes reflect the 
efforts of Mr. Terrell and his colleagues. The effect 
of the concession (it is no use quoting the clause 
till it appears in its reconstructed form on the 
third reading), is that the rate of 5 per cent. per 
annum on the written-down value may now be 
appealed against ; the appeal being not only to the 
Commissioners of Inland Revenue, but to a Board of 
Referees. The appeal must be brought by “a con- 
siderable body of persons’ in a particular trade or 
class of business, so that a general rate for machinery 
used by engineers may result from an appeal, which 
will certainly be brought. The 5 per cent. now 
allowed is not a recognised rate, but it is an almost 
invariable practice. The Board of Referees may 
“determine the deduction to be allowed,” which 
means that their decision would be binding on the 
Income Tax Commissioners. The higher rate, if 
decided, would only be allowed if the value were 
actually written. down in conformity with it. A 
further concession is made by providing for some 
allowance in the case of machinery temporarily 
thrown out of use during the war. It is obvious 
that such machinery depreciates in value, even 
if it rests idle, though not to the same extent as 
if it were in action. This obvious fact is now ad- 
mitted by the Government, but only if the non-use 
of the particular machinery is “directly or in- 
directly ” attributable to the “ present war.” A 
further proposal moved by Sir J. D. Rees, M.P., 
was admitted to be sound in principle, but was 
deferred by agreement till next year. It refers only 
to buildings, &., not to machinery. At present 
one-sixth of the rack-rent is allowed annually for 
repairs and maintenance if the buildings are in this 
country, but not if they are abroad. An exception 
was formerly made in favour of mills, factories, &c., 
abroad, the profits of which were subject to income 
tax at home. The courts, in the Bowstead case, 
gave the allowance to the “abroad” property. 
The Government, by special enactment, restore the 
former practice, but not the exception in the case 
of mills, factories, &c. Only an allowance on mill 
and factory buildings is now claimed and will be 
considered next year. Of course, many engineering 
firms have workshops abroad which are practically 
part of their home plant, while all have been very 
hardly dealt with in the past by the Inland Revenue 
Department and the Income Tax Commissioners. 
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Irrigation Works Constructed by the United States Govern- 
ment. By Arruur Powstt Davis, Chief Engineer 

U.8. Reclamation Service. New York: John Wiley & 

Sons, Inc. London: Chapman & Hall, Ltd. 1917. 

[Price 21s. net.] 

Tus official position of the author gives to this work 
an exceptional value. Having access to exact and 
extensive information, the statistics are trustworthy 
and conclusive, and his experience gained under 
very varied conditions enables him to speak as an 
irrigation expert. His object is to explain the work 
of the Reclamation Service, to show to what extent 
the arid and semi-arid lands of the West and Middle 
West of the United States have been converted into 
highly profitable farms, supporting an industrious 
population and enriching the Commonwealth. 
Writing as an engineer for engineers, he invites 
attention to the many novel and difficult problems 
that have been successfully encountered, but he 
does not entirely overlook the social and economic 
factors that are involved in the development of the 
benevolent scheme contemplated by the Reclama- 
tion Acts. Indeed, it would be difficult to exclude 
such topics, for though the construction of irrigation 
works must be pri ly directed to the reclamation 
of lands rendered infertile by lack of moisture, yet 
with this clearly definite object several social 
problems are closely connected, as for instance, the 
relief of congestion in industrial centres by settling 
a very considerable population on land hitherto 
unutilised, the creation of a valuable class of citizen, 
and the extension of the home markets by the 
increase of both large consumers and producers. We 
hear much in these days of plans intended to 
promote settlement on unoccupied land. Those who 
advocate such schemes, the social reformer, the 
philanthropist and the politician, may listen with 
advantage to one who has seen both success and 
failure follow well-intentioned projects planned 
with deliberation, financed by Government, and 
directed by experience. 

The Reclamation Act dates back to 1902 and is 
designed to effect the development of irrigation 
in certain of the States and territories of the Union, 
by employing the funds derived from the sale of 
public lands in projects, desirable in themselves 
but unattractive to private or corporate enterprise. 
The machinery provided ensures that the money 
so expended shall be returned to the fund by the 
repayment, without interest, by the persons who 
are directly benefited ; the refunded money is used 
over and over again for the same purpose, con- 
stituting a revolving fund. This repayment is an 
admirable safeguard, requiring that each project 
undertaken must reasonably be considered worth 
what it costs. From unforeseen accident a plan 
may fail. The author quotes one such instance, 
the Hondo Project. The reservoir had to be 
constructed among extensive deposits of limestone 
and gypsum, and when brought into use considerable 
leakage occurred. The quantity increased by the 
enlargement of holes in the bottom of the basin, 
which evidently connected with subterranean 
caverns of great extent and capacity. This un- 
fortunate result could not have been foreseen, at 
the beginning of the enterprise. Such cases are 
fortunately few and their occurrence does not affect 
the thorough business character of the whole plan. 
Another excellent provision is that the land should 
pass into the hands of small owners, men who live 
and work upon the land. The farms that are most 
successful and most intensively worked are those of 
40 acres only, and the author regards the permission 
given by law to allow settlers to occupy land to the 
extent of 160 acres, as forming one of the most 
serious and far-reaching handicaps to the success of 
the scheme. The settlers eager for possession, but 
lacking experience and furnished with insufficient 
capital, rush on to the land before the irrigation 
scheme is in working order ; sometimes before it is 
taken in hand. The consequence is they become 
impoverished, and are burdened the first few years 
with charges upon a large area of land, none of 
which they were able to cultivate properly owing 
to want of preparation and equipment. 

The Government is aware of the evil but 


apparently unable to remedy it. The situation is 





further aggravated by the artful machinations of 
the land speculator, though the Government, by 
insisting on the residential qualification, has con- 
siderably reduced this evil influence. Yet the 
struggle between the department and the capitalist 
goes on unceasingly, and it is to be feared that the 
ingenuity of the land-grabber and the middleman 
in the end occasionally defeats the benevolent 
intentions of the Government. The construction 
of irrigation works increases the value of the land 
automatically, and this increase, or unearned 
increment, is unduly exploited. “If,” says the 
author, “this increase of land value or any large 
fraction of it could be promptly returned to the 
Government through any legal process, it would 
afford a large profit on the investment .. . 
there appears to be no escape from the fact that the 
benefits of all public improvements, including 
irrigation works, inure to the benefits of the land 
owners, almost exclusively.” 

In judging of the financial position of the whole 
project on which over 100,000,000 dols. have been 
expended in the reclamation of some 1,500,000 acres, 
or an area about the size of Lincolnshire, it must be 
remembered that the Government laboured under 
a great disadvantage. They were late comers into 
this field of adventure. Private enterprise had 
seized upon the most eligible sites, where water 
could be most easily procured, and the bottom lands, 
most easily reached by gravity distribution from 
neighbouring rivers, were already covered by cheaply 
made canals, that secured water rights, thus 
preventing the prosecution of a thorough well- 
developed scheme without first buying out the early 
claimants. Even where irrigation work had not 
been attempted, the estate speculator had availed 
himself of the broad and generous water laws of the 
United States to lay claim to the great natural 
resources available for purposes of power develop- 
ment and water storage. In many instances, the 
Government has been compelled to buy back at 
heavy cost the valuable rights only recently given 
away. In fact, one of the chief arguments for the 
passage of the Reclamation Act was, that private 
enterprise had practically exhausted the field for 
investment, and that if the West was to be developed 
and homes made for a great population, it could be 
effected only by the Government taking up the task, 
keeping in view solely the indirect gain to the whole 
community—a gain, it was urged, that would far 
exceed any direct interest on the money invested. 

This argument may be sound, but it is none the 
less to the advantage of the land speculator. As 
as instance of the manner in which hasty and 
premature enterprise handicapped Government 
undertakings, the Grand Valley Project may be 
quoted. The easily-accessible lands had been 
irrigated prior to 1902, and a prosperous fruit area 
had resulted. Subsequently a plan was proposed 
to construct a high-level canal through Utah. The 
scheme, as originally conceived, was found to be 
impracticable and was abandoned. Subsequently, 
in 1909, Government undertook a modified scheme. 
This involved the construction of a dam diverting the 
waters of Grand River into a canal on the north side 
The main conduit, for about 6} miles through a 
canyon, consists of a series of tunnels and concrete- 
lined canals, crossing drainage by siphons or flumes 
until a tunnel 7,000 ft. in length emerges ye the 
valley. Owing to a less thorough scheme of irriga- 
tion having occupied this district, the route had 
to wind through adobe hills, reaching its first 
considerable area of new irrigable land after about 
18 miles of heavy construction! Well may it be 
said that no large irrigation work has been i 
successful, while small makeshift ditches built 
farmers and settlers accomplish the work inten 
This truth has become so well recognised, that it has 
become impossible to attract capital for com- 
paratively easily completed schemes. There comes 
a time, however, when competition is so keen that 
small combination fails, and the author tells of such 
a case on the North Platte River, the waters of which 
were appropriated to such an extent, that in low- 
water years, during the late summer, the river was 
practically dry. In Nebraska more than 40 canals 
are diverted from the same river, with the conse- 
quence that in ordinary years most of them are 
short of water during the latter half of the irrigation 


season. Government intervention is not 
necessary to promote extension, but to secure the 
results of the partial and ill-adapted works already 
in use. 

Other instances in which Government assistance 
is beneficially exercised concern the prevention of 
destructive floods, which on low-lying flat lands 
may prove as great a hindrance to agricultural pro- 
gress as insufficient moisture on arid plains. When 
irrigation water has to be supplied to a district, where 
frequent overflows are possible, a hydraulic problem 
of great interest is encountered. A typical instance 
occurs on the Orland Project, in ia, where 
the lower part of the basin is very flat and over 
1,000,000 acres are subject to flood. In this case the 
apparently incompatible relations of deficiency and 
excess of water in the same area were reconciled, 
by a system of levees and bye-passes, though the 
former are troublesome to maintain owing to the 
burrowing of animals, and the consequences of 
erosion on the banks, which may undermine a levee 
without even wetting the base. But it is impossible 
to enter into any details, either here or in the 
numerous cases where exceptional means have to 
be employed to meet local problems. It would be 
a great pleasure to tell of the construction of the 
Roosevelt Dam, and reservoir, that provides an area 
of 25 sq. miles, regulating the flow of the Salt River, 
or of the lofty Arrowrock dam connected with the 
Boise Project, as of many another triumph of 
engineering science, that has been brought to a 
successful issue by skill ~~ perseverance. In this 
respect, Mr. Davis’ work is especially encouraging 
and invigorating. In nearly every one of there 
schemes, whose history, purpose and operations are 
clearly set forth, some unexpected difficulty has to 
be met by ingenious stratagem, telling of expansive 
Tesource and ready expedient. Of necessity, each 
project had to be carried out in an area remote from 
the conveniences of mechanical i . The 
management had often to house its own employees, 
manufacture materials from local sources, construct 
or adapt its own machinery and improvise its own 
power development. This last requirement had to 
be met in every case, where it was necessary to pump 
water to a higher level in order to serve districts 
that could not be reached by gravity. In some 
instances very considerable t was 
permanently installed and thoroughly equipped. 

Owing to variety of soil and climate, of origin of 
source, and topographical conditions, each project 
called for individual treatment; there was no 
opportunity for copying or duplication of earlier 
projects, and this continual appeal to original 
methods gives a sustaining interest to Mr. Davis’ 
pages. The illustrations are good and plentiful, 
and a particularly welcome feature is the summary 
of expenditure accompanying the description of 
each project. It is claimed that in the conduct 
of the work every reasonable safeguard was adopted 
to secure economy and efficiency in construction, 
and “that the engineers felt a ional and 
personal pride, in showing that they could and did 
execute these difficult operations in remote localities 
and under pioneer conditions not only well, but 
economically.” This tribute to the staff is, we 
believe, fully deeerved, and certainly the means for 
criticism are fully exhibited. We regret that the 
author has not been able to provide maps of the 
districts, showing the main topograp! features 
and the outlines of the geology. To thore un- 
acquainted with American geography such maps 
would prove a boon. 





Pyrometers and Pyrometry. A general discussion held 
by the pe | Society. Reprinted from the Trans- 
actions of the Society, Vol, Il., Part 3, May, 1918. 
London: The Faraday Society, 82, Victoria-street, 
8.W.1. [Price (including postage), 126, 6d. net, in 
paper covers; 138. 6d. net, in limp cloth covers, } 

THE discussion on “ and Pyrometry,” 

which the Faraday Society held on November 7 last 

excited so wide an interest, and called forth so 


F 











702 





ENGINEERING, 


[JuNE 21, 1918. 








methods of measurements which, less than a dozen 
years ago, some technical men would have been 
ready to instal in their laboratories, but which very 
few of them would have consented to introduce into 
their foundries and shops. The discussion plainly 
shows that the technical man was not altogether to 
blame for hesitating to put expensive, delicate, 
frequently capricious, instruments into the hands 
of his men, who could not be expected to fidget 
about with apparatus, the handling of which was not 
properly explained to them, and the printed direc- 
tions of which they could not understand, in substi- 
tution for their own eyes and simple tests, on which 
long experience had brought them to rely. But 
instrument makers and technologists understand 
one another better now, and the apparatus have 
been much improved. Glancing through the pages 
of this octavo volume of 170 pages, the reader will 
indeed find that authorities differ as usual. But 
there is agreement as to the main facts, and so many 
well-known men expressed similar opinions during 
the discussion, that the reader will be able to learn 
what certain instruments can do, and how they 
should be treated in taking measurements. Whether 
or not readings are reliable within two or three 
degrees, even at the high temperatures of steel 
furnaces, as some speakers claimed, is a minor 
matter. 

We reported the discussion on pyrometers at some 
length in our issues of November 16 and 23, and 
need not enter into details on the present occasion. 
We must point out, however, that this reprint 
contains far more than we could then comment upon, 
not only because we had to study brevity and could 
not notice all the speakers, but also because some 
important contributions were only received after 
the meeting. Among these are a paper by Mr. Paul 
D. Foote, of the Bureau of Standards, Washington, 
on “The Relation of Optical and Radiation Pyro- 
metry to Modern Physics,” and Notes on “ The 
Application of Optical Pyrometry in Steel-Works’ 
Practice,” by Mr. J. Neill Greenwood, the one as 
interesting theoretically as the other is practically. 
The full discussion also affords a good deal that 
is novel. We remember, for instance, that in 
connection with Mr. G. E. M. Stone’s paper on 
“Causes of Unreliability Encountered in Thermo- 
electric Pyrometers, especially in Systems of the 
Base-Metal Type,” we did not particularly point 
out that a similar study of noble-metals pyrometers 
would show them to be liable to similar imperfec- 
tions. The point was obvious, but the further 
remarks on this question by Mr. W. Bowen and by 
Mr. C. E. Foster, and Mr. Stone’s reply, deserve 
attention. While most authors and speakers have 
carefully revised their contributions, a few mis- 
prints have escaped notice in other papers under 
the actual stress of time ; the misprints are quite 
harmless, however, and will not puzzle anybody. 
Sir Robert Hadfield has added a bibliography on 
pyrometers to the volume, which can be warmly 
recommended to all interested in exact temperature 
measurements, without which no branch of manu- 
facture can hold its own in these days. 
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INDUSTRIAL NOTES. 


TueE Director of the Department of Labour Statistics 
dealing in The Labour Gazeite with the labour Market 
states that in May employment continued to be very 
good generally, and in many of the principal industries 
inadequate staffs worked much overtime. The restric- 
tions imposed on the hours of labour in woollen and 
worsted factories were withdrawn on May 17, but 
in most of the textile industries employment continued 
to be affected by the regulation of the consumption of 
raw materials. 

Trade Unions with a net membership of 1,090,348 
excluding those serving with the Forces, reported 
9,850 (or 0-9 per cent.) of their members as unemployed 
at the end of May, compared with 0-9 per cent. at the 
end of April, and 0-4 per cent. at the end of May, 1917. 
The increase in the percentage as compared with a 
year ago, was almost entirely due to the cotton industry. 

Of the 3,797,223 male and female workpeople insured 
under the National Insurance Acts, 1911 to 1916, the 
number of unemployed at the end of May, was 33,079 
or 0-87 per cent., compared with 0-96 per cent. in the 
previous month, and 0-67 per cent. a year ago. For 
males and females separately, the percentages unem- 
ployed at the end of May were 0-37 and 1-97. 

The average weekly number of vacancies notified 
to all Employment Exchanges for the four weeks ended 
May 10, 1918, was 44,054, as compared with 38,222 in 
the previous five weeks, and with 39,536 in the four 
weeks ended May 11, 1917. The average weekly 
numbers of vacancies filled for the same periods was 
33,898, 28,913, and 32,182 respectively. The number 
of workpeople remaining on the live register at May 10, 
1918, was 30,468 men, 61,322 women, 8,229 boys, and 
8,382 girls, a total of 108,401. 

The changes in rates of wages (including war bonuses), 
reported to the Department as having been granted in 
May, resulted in a total increase of about 65,0001. per 
week in the wages of nearly 280,000 workpeople. 

The principal increases were war advances to dock 
labourers at all the principal ports in Great Britain, 
amounting to ls. 6d. per day at Liverpool, and to 2d. 
per hour at most of the other ports; increases of 
10 per cent. to 35 per cent. on the piece-work prices 
of angle-iron smiths, platers, caulkers and riveters 
employed on Admiralty work by firms in Scotland, on 
the North-East coast, and at Hull, Barrow and Birken- 
head. Increases were also reported in the building and 
printing trades, the linen industry, and the textile 
dyeing, finishing, &c., trades. 

The number of disputes beginning in May was 71, 
and the total number of workpeople involved in all 
disputes in progress was 86,000, as compared with 
19,100 in the previous month, and 237,200 in May, 
1917.* The estimated total aggregate duration of all 
disputes during the month was 423,000 days, as com- 
pared with 128,300 days in April, 1918, and 1,855,000 
days in May, 1917.* 





The Minister of National Service desires to call 
attention again to the Order in Council under the Aliens 
Restriction Act, on the subject of the employment of 
aliens, which came into operation on March 1 last. 
Under this Order an employer must furnish to the 
Minister of National Service returns giving certain 
particulars with regard to any alien employed in one 
of the trades or occupations specified in the Fifth 
Schedule to the Aliens Restriction Order, and an 
alien must obtain permission from an Employment 
Exchange before he takes up any such employment. 

Failure to comply with the Order is punishable by 
six months’ imprisonment, or a fine of 1001. 

Copies of the Order, including the Schedules showing 
the trades or occupations in question, and the returns 
to be made by employers may be obtained from any 
employment exchange, or from the Ministry of National 
Service, Victoria Street, S.W.1. 

Employers may also obtain forms on which to make 
returns from the Ministry of National Service, or may 
use their own forms provided that the prescribed par- 
ticulars are given. 





The appeal of the Government to all skilled workers 
to become war munitions volunteers has already had 
a cordial response. Hundreds of men have enrolled 
during the past few days, and have thus declared them- 
selves ready to be transferred to any essential war 
work to which they may be appointed in the national 
interest. Nothing could better illustrate the spirit of 
the workers as a whole, and their determination to 

the effort of the nation to its utmost limit in view 
of the crisis in the fortunes of war which the Allies 
have now to meet. 

A great mobile army of labour is thus being created 
under conditions which will énable it to be constantly 
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employed with the utmost economic advantage, and 
in a way that will meet any emergency that may arise. 

A careful survey of the labour employed on essential 
war work is being made; and where, after investiga- 
tion, responsible officers direct that. workmen employed 
by any firm should be transferred elsewhere, such men, 
if not already enrolled as war munitions volunteers, 
are being asked to enrol or to satisfy the Local Enlist- 
ment Complaints Sub-Committee that such enrolment 
would involve great personal hardship, or that there 
are adequate reasons why they should not be trans- 
ferred to a distance from their homes. 

In the event of any workman refusing to enrol and 
the Enlistment Complaints Sub-Committee not sup- 
porting his refusal, the case will be reported to the 
Ministry of Munitions in order that the Department 
may consider whether sufficient justification exists for 
continuing his protection from military service, and 
with a view to making the safeguards already provided 
more complete, the Ministry has made a further pro- 
posal to the Trade Union Advisory Committee, vz., 
to appoint a central sub-committee to advise on all 
cases so reported. Mr. Frank Smith, Chairman of the 
Trade Union Advisory Committee, has stated that 
in view of the expressed opinion of the members ot the 
Committee at the conference last week, he feels sure a 
central sub-committee is desirable; and it is expected 
that within a few days practical effect will be given 
to the proposal of the Ministry. 





The following are some recent decisions given by the 
Committee on Production on cases which have been 
referred to them by the Ministry of Labour, including 
cases arising out of the Orders under which a bonus 
to munition workers has been given :—1l. Aircraft 
Industry.—Painters, polishers, dopers and upholsterers 
and semi-skilled and unskilled workers employed in 
establishments engaged in the manufacture and repair 
of aeroplanes and seaplanes, directly on such manufac- 
ture or repair, are to receive in the case of plain time 
workers, a bonus of 12} per cent. on earnings, and, in 
the case of pieceworkers and men working at augmented 
time rates fixed in lieu of piece rates or by reference to 
results or to output of work, a bonus of 7} per cent. 
on earnings (excluding travelling time, outworking or 
similar allowances) from the first pay in January, 1918. 
The men concerned employed in aircraft establishments 
(which expression includes any manufacturing establish- 
ment engaged wholly on the manufacture or repair of 
aeroplanes or seaplanes, or of components or parts 
thereof, or any workshops belonging to a composite 
establishment in which such work is exclusively carried 
on), are to receive an advance of 5s. a week from first 
pay in January, 1918, any advances given since 
November 1, 1917, to merge in the advance of 5s. a week 
now awarded. Having regard to the diversity which 
exists in respect of wages in establishments other than 
those indicated above, the Committee on Production 
make no general order as to an advance of wages to 
men employed on aircraft alongside other work in such 
other establishments. Any necessary adjustments 
required in these establishments are to be discussed 
by the parties concerned. 2. Painters and Decorators, 
Sheffield and District.—Plain time workers are to receive 
a bonus of 12} per cent., and piece workers a bonus 
of 7} per cent. on earnings from first pay after May 17, 
1918. 3. Brassfinishers, Edinburgh and Leith Corpora- 
tions Gas Commissioners.—Plain time workers are to 
receive a bonus of 12} per cent. on earnings from first 
pay after January 1, 1918. 





A fine piece of repair work has just been done by the 
men of the Mercantile Dry Dock Company, at Jarrow. 
A steamer which had been torpedoed on a Sunday 
afternoon, was brought into the Tyne on the following 
day and moored alongside the Mercantile Works. She 
had a rent in her side near the engine-room some 40 ft. 
in length. Her salving was in itself a smart feat. Early 
on Tuesday, the steamer was placed on the Admiralty 
pontoon at Jarrow Slake, and the Mercantile Company's 
men worked day and night until Friday, carrying out 
temporary repairs to enable her to be towed round 
to the Wear for completion. The Tyne was so busy 
with urgent work that the new comer could only be 
taken in hand for temporary repairs, which were 
effected so rapidly as, it is believed, to constitute a 
record for the river. Many of the men worked 43 hours 
at a stretch, and others put in four consecutive shifts 
without a break. They were warmly congratulated by 
the managing director, Mr. M. C. James. 


The elderly men employed up and down the Tyne 
at shipyards and graving docks are setting a fine 
pon in time-keeping to their younger mates. 
There is a joiner, 70 years of age, in the Mercantile 
Dry Docks Company’s yard at Jarrow, who has not 
lost a quarter for nine years, whilst a blacksmith in 
the same yard, also 70 years of age, has not lost a 

uarter during the war. By “‘a quarter” is meant one 
of the working periods into which the shipyard day is 
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divided, and a man is said to ‘‘ lose a quarter’? when 
he is excluded from the yard for one such period by 
reason of his coming to work late. There are quite a 
considerable number of workmen between the ages 
of 50 and 60 who have not missed an hour since August, 
1914. Unfortunately, there is a proportion of the 
younger men who are not stimulated to better time- 
keeping by the example of these older men. 





Messrs. Harland and Wolff will probably soon break 
their own record of 30 weeks for completing an 8,000- 
ton oil-carrier. On Monday last, the plating was 
completed of a sister ship, which was fully framed on 
April 8. Compared with the nine weeks taken for 
this part of this oil-carrier’s construction, the sister 
vessels preceding her had taken ten weeks and a day, 
12 weeks and 16 weeks, respectively. The “ shell” 
squad which have performed this admirable piece of 
work have, during the six years that Messrs. Harland 
and Wolff have owned the yard, fitted considerably 
over 15,000 shell plates, an average of 51 per week 
over the six years. The merit of this record will be 
the better realised when it is added that all the vessels 
were large ones. 





Port Glasgow's eight large shipyards are doing 
valuable work in the production of merchant shipping. 
Messrs. Russell and Co. recently completed for the 
Brocklebank Line of Liverpool, a large first-class 
freighter of over 16,000 tons capacity, named the 
Malancha. A few days ago they launched a sister ship, 
the Macharda, which is now being engined in Glasgow 
by Messrs. D. Rowan and Co. She is 518 ft. long, 
63 ft. 7 in. broad, and 35 ft. 4 in. deep, and has a gross 
tonnage of 10,572 tons. She will be able to carry nearly 
17,000 tons of foodstuffs. A simple. calculation shows 
that on every voyage she will bring enough food to 
give about 1 lb. to every man, woman and child in this 
country. The importance of expediting the output of 
such vessels is too obvious to need insisting upon. 





Mr. G. Roberts, Minister of Labour, in moving in 
Parliament, on Monday last, the second reading of the 
Trade Boards Bill, said that great dislocation of industry 
would undoubtedly follow the war; it was particularly 
necessary, therefore, that rapidly-adjustable machinery 
should be available for setting up boards in certain 
industries. This applied with particular force to the 
case of women. Many groups of women during the war 
had been able to elevate wage conditions to a more 
reasonable standard than heretofore, and it would be 
extremely undesirable for them to lapse back into the 
conditions that prevailed before the war. There were 
other groups who had not, despite war conditions, been 
able to raise their status to anything which could be 
regarded as satisfactory. This made it more desirable 
that machinery be provided to adjust wages on a 
reasonable basis, and more in accord with the spirit of 
the times. The Bill gave power to the Ministry of 
Labour to set up Boards by special orders, after giving 
proper opportunity for inquiry and objections. The 
existing machinery was cumbersome, necessitating the 
introduction of a Provisional Order Bill whenever it 
was desired to bring a new trade under the Act. More- 
over, if the Provisional Order Confirmation Bill was 
opposed, it was necessary for an inquiry by a Select 
Committee of the House to take place, involving great 
expense and considerable delay. This procedure, with 
its delays and safeguards, was probably justifiable 
when Trade Boards were in their experimental stage, 
but now that they were proved to be a valuable part 
of our industrial organisation, it appeared reasonable 
that a speedier method be adopted. After the war, 
imperial and domestic questions would emerge with 
great rapidity, and it seemed desirable, wherever 
possible, to delegate to responsible bodies matters 
which would otherwise occupy Parliamentary time. 

Mr. Roberts then explained. the working of the 
various clauses. The Bill was discussed at the sitting, 
and in the course of his remarks, Mr: Bridgeman, 
Parliamentary Secretary, Ministry of Labour, defended 
the proposal to proceed by special order instead of by 
provisional order, adding that it would save time and 
simplify procedure. He denied that the Bill, as some 
speakers had contended, gave enormous bureaucratic 
powers to the Ministry of Labour. The Bill was con- 
cerned more with women than with men. Large 
numbers of women now at work would be unemployed 
after the war. The task of transferring them to other 
industries would be one of the most difficult problems 
Government would have to face. It was also likel 
that the effect of large bodies of women seeking wor 
after the war would be to enco sweating in certain 
trades, mainly run by women. ' The Bill was designed 
to meet that situation. It would apply to badly- 


organised trades as well as to trades in which excep- of 


tionally low wages were paid. By first bringing such 
industries under Trade Boards, it was hoped to pre 
them for the Joint Industrial Councils. The work of 





reconstruction after the war should be started with 

each trade o ised to the fullest possible extent and 

animated by the best possible spirit and contentment. 
The Bill was read a second time without a division. 





Messrs. The Davis Gas Stove Company, Limited, 
Diamond Foundry, Luton, Beds., have established, 
in connection with their works, a training school, the 
object of which is to provide boys with a thorough 
theoretical and practical training in all branches of 
iron founding. The period of training is four years. 
Boys admitted to the school pass a probationary 
period, the length of which depends upon the ability 
shown by each individual boy. After that period, the 
boy enters the training section of the foundry proper, 
and starts under actual working conditions, his parents 
agreeing that he will not be removed—except under 
certain conditions—until the course is completed. 
Every boy undertaking the course is expected, in his 
own time, to attend certain technical classes at the 
direction of the firm, at least twice a week. During 
the probationary period, the hours are from 8 a.m. 
to 12.30 p.m., and from 2 to 4.30 p.m:; Saturdays 
from 8 a.m. to noon. After the probationary period, 
the hours are those of the foundry. In addition to their 
ordinary wages, ‘merit wages” are paid from time 
to time to all boys who show more than average ability, 
but no boy is eligible to the latter who has not a good 
record for general behaviour, time-keeping and tidiness, 
Examinations in the theory and practice of ironfounding 
are held at the end of every quarter. Prizes are given 
at the end of July each year to the boys who, in order 
of merit, have obtained the best aggregate results at 
the end of the four previous quarterly examinations. 





A letter has been addressed by the Controller of Coal 
Mines to the Secretary of the Miners’ Federation of 
Great Britain. The letter, after referring to the 400,000 
men who have already left the mining industry to join 
the Colours, appeals to their comrades still at the 
collieries to play their part in the struggle for peace 
and freedom in which the nation is engaged. 

More and cleaner coal is needed for domestic con- 
sumption, for essential industries at home and for our 
Allies. Recent military operations have increased the 
demand upon us for coal for France, and it is only on 
account of the urgency of these demands that the 
Government decided to suspend the recruiting of 
miners after only 25,000 of the second quota of 50,000, 
which it was intended to take from the mines, had been 
obtained. 

It is not proposed to ask the miners to increase the 
length of their shift, because the Controller is convinced 
that by increased effort and improved attendance, the 
necessary output can be obtained. An increase of 
10 cwts. in the weekly output of each coal-getter would 
result in an increase in the national output of about 
10,000,000 tons a year. 

The Controller asks that voluntary ‘‘ absenteeism,” 
which is the negative of community of sacrifice, should 
come to an end, and that the serious loss of output 
which has been brought about by sporadic strikes 
over disputes which could have been arranged without 
resort to this weapon, may cease. 





InstrruTe oF Mrerats.—The annual autumn meeting 
of the Institute of Metals will be held in London on 
September 11, when several erenans papers will be 
presented for discussion. A ballot for the election of 
members will be held on July 17, as a result of which the 
membership is expected to be brought well beyond the 
1,000 mark—and that within the first decade of the 

stitute’s existence. In connection with the ballot 
there has just been prepared for circulation to ible 
members an attractive new membership booklet. It 
contains a detailed statement of the Institute’s varied 
activities, as well as numerous expressions of opinion 
regarding the value of the work accomplished and in 
—— The latter have been contributed by many 
well-known engineers and metallurgists. Copies can 
be obtained from Mr. G. Shaw Scott, M.Sc., 36, Victoria- 
street, S.W.1. 





Tue Late Mr. Joun H. Heck.—We regret to announce 
the death, which occurred last Sunday, at Newbiggin- 
on-Sea, where he was spending a holiday, of Mr. John 
H. Heck, senior engineer surveyor to Lloyd's Register 
of Shipping in the Glasgow district. Mr. Heck was 67 
years Hi age. He was trained as an engineer at Woolwich, 
and entered the service of Lloyd’s Register in December, 
1882, when he joined the London staff. He was trans- 
ferred to Newcastle in 1883, to Aberdeen in 1885, to 
N rt (Mon.) in 1889, back to Newcastle as senior in 
1895, and to Glasgow as senior early in 1909 on the 
retirement of Mr. James Mollison. He was an enthusiast 
in his profession, and spent most of his spare time in 
engineering study and research. Mr. Heck has read 
many papers on engineering subjects before the Institu- 
tion of Naval Architects, the North-East Coast Institution 


Engineers and Shipbuilders, the Institution of 
ineers and Shipbuilde rs in Scotland, and other 
technical societies. 


e@ was well known and voy See 
respected among engineers and shipbuilders, both for 
his professional ability and his personal character. 





THE OPTICAL SOCIETY. 


At a meeting of the Optical Society, held at the 
Imperial College of Science on June 13, the t, 
Professor F. J, Cheshire, O.B.E., in the chair, three 
communications were presented and discussed :— 

“A Chart for finding the Number of Lenses in, and 
Size of, a Block,” by Horace Lee, B.A. The chart shows 
by two series of intersecting curves the number of lenses 
it is possible to place in any ring of a block (up to 10 rings) 
when the maximum diameter of the block, the diameter 
of the lens, and the radius of curvature to which the 
lenses are to be worked are given. Any case likely to 
arise in the workshop can be at once deermianh by 
interpolation between the curves shown. The diagrams 
exhibited are for the two cases when the first ring 
contains one lens and three lenses ively. The 
formulae from which the charts were calculated are 


given. 

“The Prevention of Filming in Enclosed 
Instruments.” by H. 8. Ryland. The principal points to 
which the author drew attention were :—1. t the 


filming is ind dent of the nature of the glass; 2. That 

the film itself is always alkaline; 3. That it is pro- 

ressive; 4. That it is avoided by absolute cleanliness 

uring the assembling of the instrument, by taking care 

that no soap or animal matter is left upon the glass 

surfaces, om that no volatile as water-bearing material 
d inst: t 


is used inside an encl r 
“Charts for Assisting in the Selection of Suitable 
for ted Doublets,” by T. Smith, B.A. Use 
is made of two charts sliding one over another in the 
manner in which a slide-rule is used, one of the charts 
being transparent. A single variable suffices to deter- 
mine very approximately the numerical relation between 
the various spherical aberrations for all cemented doublets 
made from two given glasses, Chart No. 1 contains curves 
corresponding to constant values of this variable, the 
independent variables being the difference in the refrac- 
tive indices of the two glasses and the logarithmic 
difference of their powers. The second chart consists of 
ints defining the available types of glass, the scale 
in one direction varying with the t of chromatic 
correction desired. ‘The lasses are selected by super- 
posing one chart on the other, and finding two represen- 
tative points on No. 2, which satisfy the condition that 
one point lies on the curve of No. 1, co ding to the 
required type of spherical correction when the other 
point is on the origin of chart No. 1. 





IL 








Copper Castines.—G. F. Cornstork having recently, 
before the American Electro-chemical Society, recom- 
mended the use of zinc and silicon as deoxidisers in the 

roduction of copper and bronze castings, Dr. W. R. 
Frodgkinson, in the Journal of the Society of Chemical 
Industry, May 30, 1918, calls attention to the valuable 
properties of calcium carbide for this purpose, The 
carbide is mixed with salt or borax in the proportion 
of 1 part of carbide to 2 parts of borax; the borax 
forms a flux which takes up any sulphide present. The 
carbide is a very efficient agent for the reduction of 
cuprous oxide, and is said not to introduce carbon into 
the copper or into the brass and bronze, and not to 
interfere with the electric conductivity of the metal and 
alloys. In the case of copper-nickel alloys, however, 
carbon might be taken up. 





STANDARDISATION OF MILLING CuTTERS AND SMALL 
Toors.—The British Engineering Standards Association 
(by which name the Engineering Standards Committee 
will, in future, be known), at the request of a large number 
of manufacturers, who have felt that lack of standardisa- 
tion has hampered production and retarded progress, has 
recently formed a representative sub-committee to deal 
with the standardisation of milling cutters and small 
tools. The work coming peepee within the scope of 
Colonel Crompton’s Sectional Committee on Machine 
Parts, he presided at a conference, at which the principal 
firms and associations interested, both makers and users, 
were present. Representatives were also present from 
the Ministry of Munitions Small Tools Department and, 
Woolwich Arsenal. The subject was fully discussed, 
with the result that the meeting was unanimously in 
favour of standardisation being undertaken. The sub- 
committee is under the chairmanship of Mr. R. Dumas, 
of the British Thomson-Houston Company, and a 
number of panel committees have been nominated to 
undertake the detailed study of the subject, as follows :— 
Panel I, Form relieved cutters; Panel II., Non-relieved 
cutters; Panel III, End mills; Panel IV., Reamers. 
On, account of the pressure under which the industry is 
working at the present time, the committee have decided, 
in order to save the time of the members, that the work 
shall be carried out by these panels at convenient centres, 
those selected being Birmingham, Leicester, Manchester 
and Sheffield. The detailed reports of the various panels 
will be considered by the sub-committee sitting as a 
whole. In view also of the large amount of American 
machinery in the country, it is hoped to establish close 
and direct co-operation with American “a and 
manufacturers through the American jety of 
Mechanical Engineers ; Continental! practice will, bt- 
less, also be t account of. It is quite realised that 
the work being undertaker, important as it is, will be 
largely in the nature of re-construction work, and that 
the standards arrived at can only be introduced gradu- 
ally on account of the amount of machinery y 
installed ; [ot on. ot cides, eupeoesten has bem gira to 
|e yy — such pon ay ies aieiaaie ae without 

urther delay, in order that » @ present 
unsatisfactory position may be eflectually ameliorated. 
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TRADE AFTER THE WAR. 
ENGINEERING. 


THE of the departmental committee appointed 
by the Board of Trade to consider the position of the 
engineering trades after the war, has just been printed 
in full. Some of the leading recommendations appeared 
in advance, in Lord Balfour of Burleigh’s rt, and 
were discussed in our leading article of May 3 . The 
committee consists of Sir Clarendon G. Hyde, Sir Halle- 
well Rogers, Sir H. B. Rowell, and Messrs, A. Balfour, 
A. J. Hobson, W. B. Lang, and Douglas Vickers, all of 
nant oh 1 report. r. A. F. Ilsley acted as secre- 
tary. © findings of the committee, b , are :— 

ion.—The statistics of imports and exports and 
the 1907 of production were reviewed in order to 
survey the progress of engineering before the war. The 
exports showed a considerable increase. Including 
machines of all kinds: and parts, but not including 
materials, the total exports were— 





£ 
1903 29,263,000 
1907 48,140,000 
1913 59,150,000 
A number of tables are given, showing the destinations 
of these exports, and comparisons with similar exports of 


competing countries. © committee find, however, 
that there are no statistics which show the progress of 
engineering work as a whole and periodically in the form 
of returns of production, power available in factories, 
value of machinery, &c. e of production states 
the value of the annual output at 168,500,000/. gross, 
or, excluding duplication and materials, 84,000, . net. 
The committee considered the figures, and estimated the 
real net production at 144,000,000/. annually. The 
employees in the engineering trades were :— 





Men. Women. 
Average, 1907 787,000 33,000 
July, 1914 812,000 52,000 
October, 1916 918,000 233,000 


The committee regret that the classification of imports 
and exports in the Board of Trade returns is defective 
as it includes too many unclassified articles, and lacks 
uniformity with Dominion classifications. 

Munition Work.—-No figures of “national” factory 
production were obtainable. The machinery bought 
early in the war was too light, and much of the plant, 
even the heavier machines, will soon be worn and out of 
repair. It was not known whether the Government 
intended to use the plants after the war, or lay them up 
or dismantle them. e controlled firms have benefitted 
by getting supplies of materials and consideration for 
extra wear and tear of plant, but, on the other hand, 
their usual work and plant has been upset, and wages 
unduly interfered with by the authorities. The control 
should be removed as soon as possible after the war, 
but with regard and allowance to a period of re-settlement 
to normal conditions. 

New Competition.—Canada and Japan have established 
especially large engineering plants, and will be formidable 
competitors in future. 

orks and Plant.—Generally, works were on a smaller 
scale than in the United States of America and Germany. 
The plants were overvalued ; the small income-tax allow- 
ance for depreciation discouraged the writing down of the 
values. Foreign —— plants were more highly 
specialised than ours, the late-comers having selected 
special aes branches. 

Materials and Tools.—Large foreign purchases were 
made before the war, but not to the extent of making 
our firms dependent on foreign supplies, except in 
certain items. Practically all supplies can be produced 
at home, if unfair competition by differential prices or 
“dumping ” is checked. Essential, but not all, materials 
can be produced within the Empire. The cycle trade is 
the best ple of “ Pp t specialist ’’ manufac- 
ture, 

Methods.—Specialisation of output, with special 
selling arrangements, gives an advantage to foreign com- 

titors. The small manufacturer will tend to disappear 
in this country. The “ efficiency engineer,” as a consulti 
adviser on rticular work, should be encow . 
Costing should be further developed, but it may be 
overdone in elaboration. dardisation should be 
carried further, especially in | otives, hine. tools 
and foundry work. The Engineering Standards Committee 











has done notably good work and should be encouraged. | Joh: 


Labour.—It was decided to consider both employer 
and employee sides, but the appointment of a special 
committee, Mr. Whitley’s, on the labour question, prac- 
tically restricted this committee to the a point 
of view. Employers generally agree that in skill, initiative 
and adaptability, the British hanic is d to none. 
They complain mainly of (1) restriction of output, and 
(2) classifying work as skilled which is, in fact, unskilled 
The complaints are well founded, and these practices 
may become of even more seriow; disadvantage to trade 
after the war. The workmen are actuated by mistaken, 
but not entirely selfish, motives. A statutory minimum 
district rate of wages for older and | rienced 
workmen, should be considered. Piece or bonus systems 
should be encouraged, but the idea that time and a third 
is the maximum to which the worker should restrict his 
output, or at which the rate should be revised by the 
employer, should be abandoned. Adequate provision 
for taking meals, rest and recr proper housing 
are matters for action by the local and national Govern- 
ment authorities, as as the employer. —., 
ship, without premium and with fair wages, be 
encouraged, with technical education in selected cases, 
say, one-third of the total boys. 

Female Labour.—Women will probably not be per- 








tion 












poorl p no 

pe sam Al till they are over thirty. The committee 
strongly recommend 
of post-graduate courses and co-operation between 
universities and manufacturers in promoting scientific 









from enemy countries 
longer if expedient. 


day classes, numbers to be limited to a 
and employers to pay wages for school time. 











manently employed in engineering works, and many 
will leave as soon as the war is over. Those who wish to 
remain should have a right to do so. On light repetition 
work thi 


change 


are as good as men, and not restless for a 
work, as boys are. - 
Education.—University graduates are too 
paid in their earlier years, r i et 


Higher 





better payment, encouragement 


research. 
Trade After the War.—The committee expect a lar 


demand from abroad as soon as war is over, and, provid- 
ing a certain pro 
to France and 

the war restrictions on export trade generally as soon after 
the war as possible. Prices are likely to remain high for 


tion of the output is allotted specially 
igium, recommend the withdrawal of 


some time, and the supply of materials insufficient. 


Competition with Germany in neutral markets will be 
severe, especially as wa 
fall, while a high rate is likely to be maintained in this 
country. High wages 
restriction of output is abolish 
are favourable. 


ges in Germany will probably 


can be paid in this country if 
od end general conditions 


General Tariffs.—The committee were unable to agree 


on the general principle of protective tariffs, and prefer 
to make no recommendation, except on particular 
measures, which are chiefly of a transitory nature. 


P. .—The recommendations which amount to 


specific proposals, are as follows :— 


1. Prohibition of imports of engineering products 


or one year after the war, or 


2. A sur-tax, in addition to normal duties, to be 


levied by all Allied countries against enemy-country 
products ; the sur-tax to be gradually decreasing over 


a number of years. This country to impose a duty 
equal to the.sur-tax. 

3. Free import of raw materials. 

4. Protection of ‘ essential ’’ industries. 

5. Prohibition of “‘ dumping ” (accepting the American 


definition of the term). 


6. Income-tax allowance for actual depreciation of 


machinery to be allowed up to 15 per cent., and a reason- 
able rate on buildings. 


7. Age for leaving school to be raised to 15 years. : 
8. Compulsory education during apprenticeship at 
ut one-third, 
9. Hiring machinery on lease (as in the boot-making 


trade) to be legally regulated. 
10. The terms of all trade combinations, both employer 


and ——s to be registered at the Board of Trade. 


11. All suls to be British, and employed full time ; 
Vice-Consuls preferably British. 

12. A new Commerce and Industry Department of 
the Board of Trade to be created. 

13. More effective tariff preference with India and 


Dominions, and uniformity of customs declarations and 
classification of imports and exports. 


14. Patents to last 15 years, with uniform patent 


and trade mark laws and fees within the Empire. 


Government revision of royalties on foreign-owned 
— Onus of proof that a foreign-owned patent is 
ing worked to rest with the patentee. ~ 

15, All foreign imports to be marked “‘ Not British.” 

16. British shipowners to be prohibited from “ con- 
ference’ arrangements with present enemies for three 
years after the war. Afterwards the terms of such 
arrangements to be registered at the Board of Trade. 

17, Summer-time law to be made permanent. 

In addition, there are, as indicated, various recom- 
mendations of an important nature, but not definitely 
proposed for legal enactment. 

report is dealt with in our leading article this week. 


Inon anp STEEL. 


A very definite policy has been arrived at in the 
majority recommendations of the tmental Com- 
mittee appointed by the Board of Trade to consider the 
position and after-war policy of the iron and steel 
trades. The minority is strongly opposed to the 
essential features of this policy, jially to the protec- 
tive clauses; but, in the result, the report is free from 
ambiguity, and will provide engineering opinion with a 
coherent issue for discussion. © committee consi 
of Sir Hugh Bell and Messrs. G. Scoby-Smith (chairman), 

n E. Davison, James Gavin, John Hodge, M.P., 
John King, George Mure Ritchie, Henry Summers and 
Benjamin Talbot. Mr. Archibald Colville also served on 
the committee for four or five months, and signed the 
first interim report. The committee express great 
at Mr. Colville’s death, which occurred in December, 
1916. Mr. C. Roland Woods acted as secretary. The 
date of the final report is June 13, 1917, but it was only 


. | published in full on June 14, 1918. The specific recom- 


mendations may be summarised as follows :— 

Tariffs.—During the reconstruction period importation 
of all enemy iron and steel products, and exportation of 
raw materials to a to be prohibited. 
Ores and minerals to be itted free, and other materials 
only in unworked condition. Permanent tariffs scaled as 
maximum, general and minimum, to be fixed for all 
imported iron and steel and manufactures thereof, with 
specific duty on each class, variable readily in accordance 
=— the maaan interest rdinated 

icy to be arranged for the Empire, and a law against 
Fadumping ” on the ian model, to be passed. 

National Commercial Policy.—All imported iron and 
steel to bear marks of origin. Fo: syndicate repre- 
sentatives to be licensed. ipping lines giving unfair 
freight preferences to be ref bunker fuel at Empire 
stations. Independent Ministry of Commerce depart- 


co. 








ment to be ina ted, with advisory councils for each 
industry, and the atrol of C Is and commercial 
intelligence. Loans raised for foreign interests to involve 
the purchase of home material, as far as possible. 
National and local government departments and railways 
to buy only British iron and steel. Income tax allowance 





ry | for depreciation to be increased to accord with an efficient 


working life of plant. Board of Trade statistical returns 
to be revised. 

Education.—School age to be raised to 16 years. 
Apprenticeships to be encouraged, to begin at 14, with 
attendance at continuation school to 16, employers 
paying an apprenticeship wage. Apprenticeship term 
to be seven years in heavy trades, with attendance at 
technical classes from 16 to 18 years of age. 

Labour.—A single trade union to be introduced for the 
iron and steel trades with agreements extended to 
unskilled labour. “‘ Agreement ”’ differences to be settled 
by arbitration, with money penalties for deliberate 
breach of agreement, employer and employed association 
being responsible for their individ members. The 
distribution of labour and the restriction of output to 
be under the advice of a committee of managers, foremen 
and workmen in each works. An eight-hours’ day to be 
followed in works running continuously. 

Material.—The import and distribution of iron ore 
to be managed by an organisation of iron-ore users, 
who would acquire interests in ere properties abroad, 
receiving Government fi ial ist » if ry. 
Mining concessions within the Empire not to be granted 
to alien persons or companies without Government 
sanction. Adequate economic surveys of natural ore 
resources in the Empire to be made. Coking-coal owners 
and iron and steel makers to work together. Royalties 
and wayleaves to be settled by arbitration courts 
com of mineral and surface owners, lessees of 
mineral and labour organisations. 

Production.—-British iron and steel manufacturers to 
combine specially to lay down large units of new plant 
for cheap production. Government financial assistance 
to be given in view of the high prices artificially created 
by war conditions, and the danger of a fall in prices 
depreciating capital values. British engineers to accept 
material which complies with the B.E.S. specifications. 
A committee of manufacturers, engineers and users to 
revise and reduce the number of sizes and weights of 
sections’ used in shipbuilding, bridges and structural 
engineering. ' 

T .—During the reconstruction period, British 
ships not to carry raw materials or manufactured iron 
and steel from neutral ports to enemy ports; Govern- 
ment to consider whether present enemy ships should be 
allowed to carry goods to or from ports in the Empire, 
or to coal at any pire station, A court to be set up to 
investigate railway rates, comparing internal and through 
foreign rates, and to fix rates. A local court to investi- 
gate the North Staffordshire railway circumstances, 
and recommend immediate action. Shipping freight 
charges to be equal inward and outward. e division 
between railway and shipping companies, of the through 
rates on imported goods to be declared and a surcharge 
made equal to any rate preference given to imports. 
Government to consider the question of withholding 
—— bunkering facilities from shipping lines giving 
preferential rates unfair to British goods. 

Selling .—A national association to 
organise marketing of British iron and steel products, 
and to distribute orders so as to reduce the cost of 
production by keeping individual works running econo- 
mically on standard products. The export trade to be 
managed by a common selling organisation, representing 
all British manufacturers. ese to be formed by a 
consolidation of existing associations into a company 
limited by shares, and meeting under the auspices of the 
Board of Trade. 

Saving Clause.—The committee recognise that parti- 
cular exceptions might have to be made in carrying out 
some of their proposals, but recommend that such excep- 
tions should only be made by licence and in consultation 
with a fully-representative committee of the iron and 
steel industries. 

The report contains much valuable information about 
production, imports and exports, and freight charges. 








PERSONAL.—We are informed that Mr. R. W. Willis 
A.M.L.E.E., electrical engineer on the staff of the Director 
of Electrical Engineering, Admiralty, has been appointed 
to represent the Director in Manchester in regard to work 
in progress in the north-west area of England.—Messrs. 
Charles Churchill and Co., Limited, 9 to 15, Leonard- 
street, Finsbury, E.C.2, inform us that they have been 
appointed distributing agave for the well-known files 
— ars by Messrs. Thos. Firth and Sons, Limited, 

jhe . 





UurraFitter.—In many analyses, especially in acid 
determination by the inversion of sugar, rapid filtration 
of turbid liquids is necessary. Such liquids are, however, 
apt to pass turbid through ordinary filter paper. In the 

Y Zeitung, of April 17, 1918, Dr. Wolfgang 
Potwald describes how an ordi filter can very 
simply be converted into an ultra-filter with the aid of 
some 4 per cent. collodion solution. The filter is placed in 
the funnel and wetted with water so as to lie well against 
the glass; the collodion is thus poured into the filter. 
As the collodion is insoluble in water, it turns into an 
emulsion which soaks into the paper; the collodion 
solution is filtered, and the paper allowed to dry. After 
five minutes the process is repeated. The filter is now 
stiff; it is taken out of the funnel, placed on distilled 
water to coagulate the collodion, and is afterwards 
ready for use. Asa rule, only the small filter cone which 
is fitted into the lower part of the funnel, need be treated 
in this|way. 
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BLAST-FURNACE BEARS.* 
By_Dr. J. E. Srzap, F.R.S8., Vice-President. 
(Continued from page 662.) 
Section VI. 
Owides and Silicates of Iron.—The last things one would 


expect to find in the hearths of blast furnaces are oxides | bee: 


of iron or material closely resembling the mill cinder 
which runs from the beds of reheating furnaces. Yet, 
it is common to find these present, and in addition 
evidence of oxidising agencies. As examples two 


specimens which in appearance resembled mill cinder 
are selected ; the first was very dense, and was free 
from any metallic particles of iron, while the second 
with free metallic iron. Both specimens 


was associated 





No. 5.—Section of a mass resembling a compressed puddled bali. 
Dark= Oxides of iron x 50. 


White=Almost pure iron. 





No. 7.—Crystalline decarburised iron from a Cleveland bear, 
bright parts are cleavages in the ferrite. Natural size. 


were found attached to the outer lower portion of the 
bear from No. 3 Ormesby furnace. Analyses of these 
are as follow :— 





No. 1. No 2. 
er Cent. Per Cent. 
Ferrous oxide bed «- 61-30 81-5 
Ferric oxide 6-07 11°5 
Silica eee os 20-50 5-0 
Alumina... wed 7°35 
Manganese oxide ... 11-50 
Lime ase ote traces 
eee ee — 2-0 
Phosphoric acid ... goo 1-43 
Other constituents by 
difference esd we 1-00 
100-00 100-0 
Metallic iron ove ow. 44-60 71-3 


a3 sen ian Sok thesis that unreduced 
ore is the source of the oxides of iron present, for the ore 
contains about 7 per cent lime and ia, and these 
pay, oy absent. What it does point to is that the 
i have Jretened ly autiption of len to Se 
hearth itself, and that these oxides have reacted on and 
fluxed' a portion of the brickwork. The very high 
proportion of oxides in No. 2 sam le has obviously been 
derived from the metal, and not unreduced ore. 
Seme.of the portions of bears with columnar forma- 
tion (see Section VIII) were found to be coated with 
iron scale, and the carbonless iron referred to on page 706 
is evidence of oxidising apni, for carbonless iron could 
not be produced above the twyer level, and what passed 


down below must have contained at least 


short period with a small admixture of Gellivare ore, 
and the iron produced was practically all grey in fracture 
and;contained about 1} per cent. phosphorus. It is 
difficult. to prove definitely how oxides of iron could find 





* Paper taken as read at the meeting of the Iion and 
Steel Institute on May 3, 1918. 


their way below the hearth level, or how the carburised 
iron, after it arrived there, became oxidised and de- 
carburised. The following suggestions have been made, 
viz., That portions of the unreduced ore, at some time 
during irregular working of the furnace, below 
the twyers and were forced under the surface of the 
liquid bear and retained there. There is some little 
reason for this assumption, for occasionally there has 
mn @ more or less solid column in the central 
axis of the material in the hearth facing the twyers, 
as was proved omen. bars the twyers and 
the hearth, for bars could not be forced through the 
centre of the mass. Of course, no one has ever found 
what the obstructions really consisted of ; it may have 
been unreduced oxides, but whatever it was it might 
have been forced downwards into the liquid iron below 








the hearth level. It is, however, difficult to conceive 





1, 2. 


that of the iron in some puddled ballsJafter separating 
the cinder. There is, therefore, good — for belie 
that the reactions in the neighbourhood where the : 
men was found were similar to those in the ing 
furnace and were of an intensely oxidising character. 
The grains of iron which stick together in « puddied 
ball are not of homogeneous composition, for the central 
portions of many of grains are more impure than the 
external parts where they are in contact with the cinder. 
The same peculiarity marks the grains in the specimen 
under consideration, for on etching polished sections with 
alcoholic cupric nts, copper did not deposit on the 
nuclei as soon as it did on the parts juxta with the 
cinder, which is an indication that is higher 
in the central parts of the grains. ic ph 
No. 5 of this section after polishing, but without e ° 
is full of interest; it suggests somewhat clearly that 








Cocurane’s Bear.—No..38 Biast Furnace. 
No. 6.—1. Piece of a mass of iron and cinder resembling a compressed: puddled ball, 
from the hearth of No. 8 Ormesby furnace. 
2. The same after heating to whiteness and drawing down to a bar. 
3 and 4. The same as last after repeated forging, filing and welding, and 


bending cold. . 


that it could have been unreduced 
oxide, for reduction, mainly to the 
metallic state, occurs well above the 
boshes, and it seems more probable 
that it was reduced and not carburised 
iron that constituted a part at least 
of the solid obstructions. Further, if any unreduced iron 
were to be forced into the liquid iron one would e t 
it would soon be reduced by the silicon and carbon of the 
iron itself. The most probable source of oxidation, 
however, is steam from the bricks and soil round the base 
of the furnace. A very little water vapour continually 
acting for many years on the external parts of the metal 
won in course of time be very material in its effect. 

One large lump from the exterior part of the bear from 
No. 3 furnace supported the latter hypothesis just 
advanced. It consisted of a mixture of magnetic oxide 
of iron and free iron, but the exterior were entirely 
oxides, while the central parts contained about 86 per 
cent. metallic and 14 per cent. oxides. The analyses of 


The flat 


of the purification has proceeded from the outer 
to central part of the grains. Assuming that the iron 
which at first reached the —— approximated 
~ that Le om gs | iron, oxide aon hy id 
it at silicon and manganese, rem ™m 
completely, together with a portion of the \. 
As more oxide was Ee. this, together with the 
Phospho-silicates at formed, would then attack the 
carbon, and the metal would “ boil” as the carbonic 
oxide was formed and escaped, and eventually would 
ee eae 2 Se tae ee ee 
a@ puddli , but owing to the superincumbent 
pressure all the gases would be expelled while the grains 
of iron and eeewening Sete would be closely — 
purificati owal be ~ &., . ah akin 
ification cont Y & process to 
cementation, the oxide would attack the 
and carbon as they diffused towards the outer ‘ions 
of the grains. The carbon, owing to its more 
habit, would be the first to be completely removed, while 








each gave the following results :— the phosphorus, diffusing less rapidly, would slowl 
Metal separated follow, rounded black spots in the 
by Pounding rep t globularised oxide of iron. The centre of 

Oxides. and Sieving. grains in middle of the ph is — clear of 
Per Cent. Per Cent. oxide and is that part richest in can 
Ferrous oxide 81-5) be no doubt whatever that while the furnace was working 
Ferric oxide ll ‘st 3°4 under the most intensely reducing conditions a portion 
a Xe oh metal ad the ry was being converted into 
at e ° t was, toall intents an » wrought or puddled 
Metalliciron ... 71-3 96-4 Gent Ae Goats et ‘this i dal ws cotually 

. present it is not possible to tell. actual we’ 
meget the specimen was not more than 2 lb., but it was only a 
Had the mass been derived from partially reduced ore | fragment broken from e larger mass’ which had been 
one would have had a preponderance of the oxide in the | removed with other portions of the bear for remelting. 

centre, and not at the exterior of the mass, therefore one | A portion of it was taken to a smith’s and 
must conclude that oxidation occurred in the hearth | to nearly the melting-point, and was down into a 
itself. The fact that the oxides and silicates found in slnaone ponies tae © Ses ee ee 2 ° 
the hearth of furnaces making Cleveland pig-iron are | There was no difficulty in f i pt gma this 
ically free from lime and magnesia, whilst the | was reheated and bent over on itself, and then further 


land ironstone contains considerable quantities of 
these bodies, disposes absolutely of the hypothesis that 
in the Cleveland district at least the oxides in the hearth 
have been-derived from unreduced mineral. The analysis 
of the metallic part is interesting, as it shows a complete 
absence of carbon and only a small ag pe 
phosphorus, much less than was present in the class of 
iron the furnace had always produced. 

The fracture of the mass corresponded ormg Boge. 
that of a slightly consolidated puddled ball cy 
puddling furnace, namely, s of iron surrounded 
cinder, and the analysis of the separated metal resembled 


heated to a welding heat, and this was 
several times, and fnally the welled hus ents eal Geom 
toa point. When cold the thin end 


out fracturing. Another ion after forgin 
and broken, when the ‘Gaomeet ends : 


of | structure. It was wrought or malleable iron. 


Owing to the refractory character of the oxide, it was 
difficult to remove it by fo: when heated to whiteness, 
but for all that the metal could be forged and welded 


perfectly. 
by The fonged bar was drilled and the ari anal 
with’ the following results :— _ wane 
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706 
3 _ Per Cent. 
Phorphorus in oxides = 0-014} 0°07 per cent. 
Oxides . += 14-400 


The external cinder contained :— 


Per Cent 
Tron = 71-30 
Silica oes des bee = 3-80 
Phosphorus wee : = 0-205 


Pieces of the original metal and cinder, the puddled 
and welded and worked bar, were and are 
shown in photographs Nos. 5 and 6. act that the 
external cinder contains so little phosphorus is proof 
that most of the phosphorus must have been removed 
from the metal before this oxide was made. 


Section, VIL. 


Decorburised Iron.—Having shown in Section VI that 
oxides of iron are sometimes produced by oxidation of 





the iron below the hearth level, and that these react on 





No. 8.—Part of a mass of decarburised Cleveland iron in columnar formation. 
Each column is a single crystal of ferrite. 


Natural size. 





No. 9.—Section through part of three columnar crystals of ferrite, polished and 
etched. The minute white spots are crystals of FesP. The white junctions 
The inset is a magnified view of the FesP crystals. 


are the same. 


the metalloids of the metal, finally removing the whole 
of the carbon, it only remains to give particulars of a very 
unique case in which a considerable mass of decarburised 
iron was found in a bear at the Cleveland Ironworks. 
Of this mass, weighing possibly more than 200 Ib., 
only one piece weighing about 56 lb. was supplied to the 
author. It had been broken off a much larger piece, and 
every part of it was most grossly crystalline, the cleavage 
faces measuring from ,, in. up to 1} in. across, while cubic 
cleavages in the larger crystals were very perfect 
Photograph No. 7, natural size, was taken of a small 
portion. At one end of the lump the iron was in 
columnar form, but this soon merged into the massive. 
The analysis was as follows :— 


Per Cent. 
Iron by differen 99-135 
Carbon eee 0-010 
Manganese 0-043 
Silicon trace 
Sulphur 0-200 
Phosphorus 0-587 
Copper 0-025 

100-000 


The microscope revealed sulphide inclusions more or less 
globular in form, generally of a pale yellow colour, but 
some of these were associa with dove-coloured 
particles. The larger inclusions, yellow in colour, were 
much cracked, suggesting iro. sulphide. The small 

reentage of manganese present would only combine 
with 0-025 por cent. sulphur, y’elding 0-078 per cent. 
manganese sulphide. balance of 0-175 per cent. 
sulphur would combine with 0-306 per cent. iron, 
yielding 0-481 per cent. iron sulphide. 

The columnar portion, represented in photogra 
Nos. 8 and 8a, contained more phosphorus than the other 

rtion. The free phosphide was mainly located at the 
junctions of the columns, but there were particles also 
inside the latter. The free phosphide separated was 


anal, and found to contain 15-48 percent. phosphorus, 
nik en ximates closely to that of pure Re 
One te y iron is the 


interesting feature about this mass of 
variability of the phosphorus in different parts of it. 
Drillings taken from part most highly crystalline 
yielded from 0-57 per cent. to 0-63 per cent., while at 


. | venin, 





the end where the str was col in character | 
it varied between 0-90 per cent. and 1-5 per cent. The | 
columns were separated by layers of free phosphide, | 
and it was along these that fracture most readily | 
travelled. There did not appear to be any inter- | 
columnar spaces or iron oxide such as were found in the | 
Skinningrove and Cleveland bears. It is probable that | 
during its early history the columns were formed by | 
compression of the semi-liquid metal throughout the 
whole mass, and variable phosphorus is due to variable | 
pressure. The total absence of silicon and nearly all 
- ay ape — qe ey Se free oxides of iron | 

tween the crystals, suggests t the original liquid | 
iron had been subjected to oxidation previous to its | 
solidification—a process which would remove these | 
bodies in the form of slag or cinder and at the same time | 
remove a portion of the carbon. n the carbon was | 
reduced to 2} per cent. to 3jper cent. the mass would be | 
nearly solid, and it was when in this condition that the 
pressure became pronounced. External oxidation con- 
tinuing, the carbon would slowly be removed as in the 
process of making malleable iron. The columns through- 


out would at first be sepa- 
rated by the ternary eutectic, 
but as the carbon was gradu- 
ally removed the phosphorus 
would diffuse from the junc- 
tions into the columns. 
Where the percentage was 
small and the sides of the 
columns were free from inter- 
eutectic, they would 
erystallise or weld together, 
og pe free to develop into 
t crystals actually 
found. Where the proportion 
of the phosphorus eutectic 
was great, time had not been 
sufficient to allow the whole 
of it to diffuse. As a result 
some of it remained between 
the columns, leaving brittle 
junctions. 

It is possible that the 
larger amount of phosphorus found in the columnar part 
may have been derived from the part containing less 
phosphorus and was trapped there as it flowed outward. 

In the case of the columnar carbonless iron from the 
Ferryhill bear the phosphorus in solid solution was 
1-67 per cent., but in this also there was free brittle 
phosphide round the columns. 

Another interesting feature about these decarburised 
portions is that when the orus in solid solution 
exceeds about 0-6 per cent. there exist crystals of free 
iron phosphide within the body of the crystals of iron. 

In portions of the iron from the columnar part there 


were, Viz. :— 
Per Cent. Per Cent. 


size, 





Iron, phosphorus, &. 94-3 = 0-623 phosphorus 
Iron phosphide ... 65°7 = 0-883 ~- ,, 
100-0 = 1-506 


On dissolving away the iron solid solution with dilute 
nitric acid the phosphide crystals remained insoluble. 
They were idiomorphic and very minute, varying between 
0-0015 mm. and 0-030 mm. in } 





No. 8a.—Mass of decarburised iron from a Cleveland blast furnace. 
The columns are separated from each other by brittle layers of FegP. 


junctions of the columns and the minute spots in the 
body of the crystals are idiomorphiec crystals of rhabdite, 


and the inset is a magnified photograph of the phosphide 
erystals. The decarburised iron of the Fershilt bon 
consisted of :— 


Per Cent. Per Cent. 
Iron, soluble phos- 








orus, &c. ++ 99-34 = 1-67 phosphorus 
Iron phosphide, free 0-66 = 0-10, 
100-00 = 1-77 


Comparing the Cleveland with the Ferryhill iron, it 
will be seen that the amount of phosphorus in the latter 
in solid solution is nearly three times as great as in the 
former. If the iron is capable of holding 1-67 per cent. 
py in solid solution in the Ferryhill iron, why 
should not the whole of that in the body of the Cleveland 
iron have remained in solid solution ? The answer is 


| that it depended on the period of cooling through a 


critical range, where phosphide falls out of solution. 
It must have been short in the case of the Ferryhill bear 
and prolonged in the other. 





Natural 


The almost complete soparation of the phosphide in 
seas tems tale eee to enaanats Geel tee ending 


the critical range was prolonged sufficiently to 








The photograph No. 9 is of a section etched with a 
cupric reagent. The white bands are phosphide at the 


allow the greater part of it to orystallise out. The 
analysis of a Mexican specimen was as follows :— 
Per Cent. 
Nickel oso 5-050 
Carbon monoxide ove ayes 0-599 
Carbon esd er ae ots 0-040 
Manganese obs wei nil 
Chromium nil 
nil 
Silicon nil 
Sulphur 0-027 
Phosphorus ... 0-277 
Copper nil 
Arsenic nil 
Phosphorus, solub! “O87 
» 80) © ss. -067 
Phosphorus, insoluble 0-210 
0-277 
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It is more than probable that had the cooling of the 
decarburised iron of the bears occupied years instead of 
days or weeks a more complete separation would have 
been effected. 

Judging from previous research, we know that heating 
iron of similar composition to that of the Ferryhill bear 
at about 1,300 deg. C. and cooling to about 400 deg. C. 
in four or five days, only 0+*9 per cent. phosphorus 
remained in solid solution, comuetgh | before heating there 
was 1-6 per cent. We know that between 1,300 deg. 
and 1,000 deg. no free gee? could possibly form, 
as 1,000 deg. C. is above the formation point of the binary 
eutectic; therefore the critical range must be below 
1,000 deg. C. 

This}remarkable specimen naturally points to a range 
of temperature which may be favourable for the crystal- 
lisation of idiomorphic crystals of iron phosphides from 
solid solutions of that body in iron lying between 
1,000 deg. and 500 deg. C. 

It is the object of the author to determine what this 
is, in order to present thefresults in a separate note. 


Srorion VIII. 

Columnar and ised Raw Iron.—In a paper 
by the author on phosphorus and iron* reference was 
made to asmallspecimen of decarburised iron in columnar 
form, obtained, from the bear of a furnace at Ferryhill, 
but it was not till 1913 that of col r iron were 
found in the hearth of furnaces which had been making 
Cleveland iron. 

One of these furnaces referred to is one of several 
furnaces owned by the Skinningrove Iron Company, 











had cooled with extreme slowness, being under the 
und level and covered with a mass of hot material. 
outer portions would, of course, solidify first and 
— as the graphite separated, and the enormous 
solid cylinder of metal so formed in cooling must have 
contracted and compressed the fluid inside, and as long 
as the latter was quite fluid the central mass would rise 
vertically, but in course of time it would begin to freeze 
and the first purer crystallites of the fir-tree t; would 
—— from the liquid, and eventually the whole central 
column would become a mixture of pure solid interlacing 
crystals with the liquid ternary eutectic between their 
branches. 

When this stage was reached and the surrounding solid 
ting continued to contract round the pasty mass, only 
one thing could happen, the same as occurs when nearly 
solid Cleveland iron is subjected to pressure; the 
eutectic was forced to pass away from the solid crystal- 
lites, and in doing so was obliged to pass upwards and 
make a series of paralle] vertical passages along which 
to flow. The solid crystallites were thus pressed together 
into solid vertical columns, while along the junctions 
continuous streams of the eutectic would flow upwards 
and escape into the upper layers. After the inside of the 
columns had been freed from liquid the continued 
pressure would finally squeeze out practically all the 
phosphorus-rich liquid still existing bet the juncti 
of the columns. At this point, when no more liquid 
could be expressed, the whole plastic highly heated mass 
—probably at a temperature of 1,000 deg. C.—would 
itself have to elongate upwards, and it was at this stage 
the columns must have been sliding one against another 








No. 10.—Columnar mass of metal from the hearth of a Wigan furnace, typical of similar masses 
in several other furnaces. 


Limited, Carlin How, Yorkshire, and the metal was a 
portion of a huge mass which had solidified in the hearth. 

Mr. T. C. Hutchinson, the managing director, supplied 
the author with a specimen and its analysis. 

The specimen consisted of a series of columnar masses 
of iron 3 in. to 4in. in length. These were separated at 
intervals by porosities and by oxide scale and free carbon. 
The analyses were as follow :— 


Stead. Skinningrove. 

Per Cent. Per Cent. 
— a ons ---93-400 —_ 

mbined carbon ... 0-562) 4, 0-480) ,. 

Graphite "1-640 5 7°202 1-080}! 53 
Manganese . --- 0°173 _— 
Silieon --- 1-166 1-410 
Sulphur... _—.... 0103 0-082 
Phosphorus ... . 0-155 0-090 
Oxygen, &. — . 2-801 - 

100 -000 
Specific gravity ... eee coe §=— 7°14 


The metal represented such interesting features that 
by the courtesy of Mr. Hutchinson, the author visited 
the works and examined portions of the “ bear” which 
had been blasted out of the hearth. There was about 
500 tons of broken-up pieces. From information kindly 
o~ it appeared that the lining at the top of the furnace 
ell in when the furnace was being blown out more than 
ten years ago, and the blast was turned off while the 
furnace shaft still contained unburnt coke and other 
material. The whole mass, including the liquid metal 
below the hearth level, was then allowed to cool naturally. 
When blasting out this “ bear ” the workmen came upon 
& quantity of metal exactly in the centre of the mass 
exceedingly tough and difficult to break. When broken 
up it presented the a ce of a columnar basaltic 
formation with vertical columns } in. to } in. in diameter 
and above 1 ft. in length. On analysis it was found to 
be nearly free from phosphorus, and as nothing but 
during ts ile, Wourproed everyone, 

ts life, it s everyone. 

With the evidenco available it is ible to trace 
what had occurred after the stoppage of the furnace. The 
huge mass of liquid iron, considerably over 600 tons, 





* Journal of the Iron and Steel Institute, 1900, No. II, 
page 123. Enenrezrmve, Oct. 19, Nov. 2, 16 and 23, 1900. 














along the original junctions where traces of the mother 
liquor remained mechanically imprisoned, 

As cooling was continued and the outer mass ceased 
to contract or contracted slowly, the central portion, 
being the last to cool, must at one s' have exe 
tensional pull on the metal surrounding it, but not being 
able to pull it inwards, it partially separated along the 
original planes of flow, into loosely attached vertical 
columns, leaving porous ——— between 
Probably oxidising gases such as water vapour passed 
into the central mass, al 
not only oxidising the su 
actually decarburising the iron. It is difficult to offer 
any other explanation to account for the oxide of iron 
which partially covered the surface of the columns them- 
selves. How long about 800 tons of metal took to cool 
down none can tell; it would probably be more than 
three months. 

Soon after the discovery of the columnar central 
masses of iron at Skinningrove, a similar formation was 
found in the hearth of No. 8 furnace at the Cleveland 
Iron Works of Messrs. Boleckow, Vaughan and Co. 

The columns rested on solid brickwork, and near that 
point they were strongly coherent, but at a vertical 
distance of from 3 in. to 1 ft. or more they were quite 
readily separated from each other. 

Mr. D. Sillars, the chemist of the company, tested s 
series of samples and found the following results :-— 


Minimum. Maximum. 


the contraction passages, 
of the columns, Sut 


Per Cent. Per Cent. 
Silicon 1-24 1-90 
Manganese 0-11 0-31 
Sulphur . 0-08 0-20 
Phosphorus 0-15 0-95 


The metal was oxidised to a surprising extent, and, as 
will be seen by comparing the analysis with that of the 
metal from Skinningrove, the phosphorus has not been 
so completely removed. 

One of the samples taken from near the top of the 
“ bear ” contained :— 


Per Cent. 
Manganese ‘ 8-50 
Sulphur ... 3-57 
Ph te) 0-95 


The drillings were free from slag. 
A similar columnar formation was discovered in a 
bear from No. 4 Ormesby furnace. 


A sample of this, almost identical in appearance and 
from the same central position as the columnar material 


from the Skinningrove bear, had the following analysis »— 
er Cent. 
Combined carbon oo an 
Graphite Sav 2-18 
Silicon ane ion 1-13 
Phosphorus nee ‘a 0-078 


Mr. Cochrane has given particulars of the performance . 
of No. 2 furnace during its life, as follows :— 


The dimensions of the furnace were : 


Hei M0 
eight 

Boe oil vA oan ait an 28 
Hearth in 8 


Diameter at nose of tuyere, 6 ft.; June, 1880, 
7ft. din. ; 1890, 10 ft. 




















Blown in -» May, 1876. 
Blown out ... ove -.-May 30, 1914. 
Total make 1,365,349 tons 6 owt. 
Average | Biast- | Coke 
Make | Pressure per Ash in | 770%. |Swedish 
vor at Plug ‘on | Coke. stone. Ore. 
ear. Hole. Pig. 
tons. Ib, owt. jper cent.) owt. | owt. 
1877-1881 | 23,001 3°84 | 20°43) 7°19 (66°21; Nil 
1882-1886 | 26,932 3°97 | 19°85) 7°81 | 66°89 ee 
1887-1891 37,336 4°80 (20°12) 7°89 | 68°00 ” 
1892-1896 41,635 5°01 |21°04| 8°45 | 69°32 ” 
1897-1901 41,122 6°31 | 20° 9°27 | 68°24 ” 
1902-1906 39,845 5°51 | 20°29) 9°65 | 67°42 os 
1907-1911 42,766 6°60 | 20°11) 11°45 | 66°08) 1°36 
1913 41,719 5°55 | 21°60) 11°72 | 64°76) 1°70 





The diameter of the hearth was increased in 1887 from 
8 ft. to 10 ft. 11 in. 
Tae Baars. 

There were two bears—an a and a lower— 
separated by a layer of kish, . Their shape and 
position are shown in Fig. 1, page 660 ante, and their 
analyses are as follow, namely :— 














Upper Bear. Lower Bear. 

Centre. Side. Centre. 

cent. | per cent. cent. 

Iron... é te Pai 120 85 °479 wry errry 
i 8°280 2°016 O° 

G ee >% 3°450 7°600 2°700 
Com! carbon .. 1-000 1°070 0°720 
Silicon és HH 1°130 1°8380 1°380 
Sulphur 4-600 1-068 0°005 
Phosphorus 0-420 0-087 0°612 
100°000 | 100-000 100-000 











The remarkable feature is the relatively sma]] quantity 
of rus in the centre of each bear. 

ens were sent to the author for micro- 
examination, who reported as follows, viz. :-- 
“The metal from the lower bear was analysed after 
micro-examination. There was a complete absence of 





any free phosphides. The analysis of lower bear, as 
rted | made by my assistants, was as follows, namely :— 
Per Cent. 

Manganese 0-417 

them. Total carbon... 3-944 
Combined carbon +++ traces to 0°7 

Silicon ... eos ° «+ 2-084 

Sulphur ... deo ote éve 0-041 

Phosphorus oes ; ove 0-437 


“The chief point of interest in this bear is that the 
4 per cent. of phosphorus is completely diffused in the 
matrix, in solid solution, together with the silicon, the 
reason for this being a very long heating at temperatures 
below 1,000 deg. C. 

The columns adhered more closely than they did in 
uite free from oxidation. 


the other bears, but were 
Another bear from a blast furnace at the Wigan 
furnace, kindly supplied by Mr. Pony. ones manager, 


had the same columnar structure. average anal: : 
of the metal the furnace hed beun produsing, aud of 


two pieces of the columnar mass, were as follows :— 





Original Columnar Mass. 
rigina 
Metal. 1, 2. 

: xs Per Cent Per ry Per t. 
Graphitic car 7 1- 0-59 
Combined carbon : oS traces 0-67 
Manganese... . 7 1-18 
Silicon ... --0°75 to 1-25 0°58 0-44 
Sulphur... --0°06to0-1l 0-30 0-55 

orus ...1°75t02+36 0-87 0-49 
Phosphorus as F ose +» 0°28 0-104 
Phosphorus in solid solution... 0-59 0-360 


rtion of this bear, 


The photograph No. 10 is of a 
shows most clearly the columnar 


natural size, and 


structure. 
Scmmany To Sorrow VIII. 
From the evidence yielded by the oxamination of 
bears from at least six rent furnaces, three of which 


Wigan, the columnar structure 





all cases the metal of which the columns 
contains much less phosphorus than 
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which they were derived. ecg oe with 100 parts 
phosphorus in the original metal, the phosphorus remain- 
ing in the col ted to 





— 
. 


Per Cent. 
Skinningrove Ironworks ... oe bab 1 
Cleveland Ironworks a shed ves 10 
Ormesby Ironworks “ nen ont 7 
Wigan lronworks ... eee ove one 25 


There can be little doubt that in each case what produced 
the columnar structure also eliminated the phosphorus, 
and this was pressure on the metal during cooling when 
the mass was in a semi-sdlid condition which squeezed 
out portions very rich in phosphorus along vertical 
channels which eventually became juxtaposed faces 
of the columns themselves. 


(To be continued.) 





New Distnrection Process ror Sxrrs.—The disin- 
i ection of Beg eg ships is a serious problem, 
and even when there is no icion of plague, the task 
of killing all the vermin and low organisms that foul a 
chip and ite cargo, is no easy task. The disinfection is 
usually performed with the aid of —— dioxide by the 
Clayton or some other process. Sulphur dioxide has the 
merit that nothing alive will withstand it, even bacteria, 
and that it is, in spite of this, only moderately poisonous 
to man. On the other hand, the 8O2 cannot be applied 
oo Cesnetn Gasgens, Saal a0 gute. wheat, oil seeds, &c., 
because it deprives them their germinating power. 
Some years iO» dies ones te oe appa = — 
duced, espec: or rate; in case the agen’ 
is carbon msenextde, The is fatal to rats and mice, 
but is fatal also to man, without warning by its 
amell, as the SO does, whilst it does not even dest 
fleas, not to of bacteria, though it does not spel 
cargoes either. At Stettin, we see from the 
vl ift des Vereines Deutscher Ingenieure, of March 30, 
1918, the medical authorities have recently constructed 
for the harbour service a disinfecting-ship, in which the 
two processes are combined. The Nocht-Giemsa gas is 
prepared by burning coke with an insufficient supply 
air, and consists carbon dioxide, carbon monoxide, 
and nitrogen. The first plant built for this ee goon had 
done g service in rat-infected — and vessels, 
but was not much wanted owing to the limitations 
of its powers. On the new steamer, which has a 
length of 30 m. and 5-4 m. beam, and is built with two 
bulkheads, the tor has a diameter of 2,450 mm. 
and a height of 2,380 mm., and is capable of supplying 
3,000 cub. metres of a gas (containing from 5 to 8 eS cent. 
of CO) per hour. The is distributed from a 180-mm. 
main, running along the port side, to the 10 nozzles to 
which rubber hoses, 75 mm. in diam., can be joined. 
The sulphur for the SOz plant is melted in an bath 
at 160 deg. C., when it forms a mobile liquid (it turns 
viscous at higher temperature), and the liquid sulphur 
drops in to the furnace me ting valve; the 
802 gas is cooled before use. © ship is so constructed 
that the two gases can be used separately or combined ; 
in what proportion they are mixed in the latter case is 
not stated; there is little experience, so far, probably. 





Wasnine wits Oxyoen-Lissratine CHEMIOCALS.— 
Of late years certain chemicals, notably sodium perborate, 
have enjoyed favour in laundries because they are said 
to cleanse the clothes te as well as good soaps and 
not to call for the rous rubbing and scrubbing 

enerally applied in laundries to the ruin of the cloth. 
But complaints have frequently been made that in spite 
of the absence of scrubbing s linen and cotton articles 
are quickly destroyed. The chemicals in question 
liberate oxygen, which is the cleansing and bleaching 
agent; in a certain way chlorine ranks with them, 
because it combines with the hydrogen of organic 
compounds, liberating the oxygen ; but chlorine stands 
apart in so far as it destroys organic matter first, and 
experts did not fail to point this out and to certify that 
the o -washing did not corrode the textile fibre. 
But Peslemee P. Heermann, of the Materialpriifungsamt 
near Berlin, objects (Chemiker Zeitung, February 16, 
1918) that most experiments have been made with clean 
linen and cotton, which some of those chemicals hardly 
corrode indeed, but that the conditions may be very 
different with soiled linen and cotton. He had for some 
years already drawn attention to the different result 
obtained under different conditions and with different 
waters, and he now gives as to the mechanical 
8 of specimens of cotton and linen, tested as 
sup , and after washing in the clean and in the soiled 
conditions, with various soaps and chemical agents, by 
experienced laundresses, The reduction in strength was 
markedly greater—but only after washing with the 
pomer ee f agents, not with ordinary soa nm the 
material was soiled, than when clean, and a great deal 
depended upon the nature of the sailing and upon the 
resence of materials which acted as oxygen carriers. 
Feoniness among the latter were copper salts, es ly 
the sulphate; copper staining, particularly re in 
contact with iron yoo i 4 eat holes — — 
(and also into cotton) during it washing. jous 
b and rubbing did the cloth little harm. The 
point is not unimportant as many people are now exposed 
to getting their clothes soiled with copper and other 
metals, and as soaps are, to all accounts, very scarce in 
. The perborates are prepared from borates 

and boric acid by the action of peroxides (of ——e 
or alkalis) or by electrolysis. Scaium perborate is a 
stable at temperature, but 


by hot water; the sodium peiteente lye used | plans 


in washing would not contain more 


0-1 per cent. 
of active oxygen. 





CATALOGUES. 


Cement-Making Machinery.—Messrs. William Johnson 
and Sons (Leeds), Limited, send a reprint of some articles 
from The Engineer illustrating and describing their 
complete series of machines for manufacturing Portland 
cement. 

Electric Gear.—Messrs. George Ellison, Perry Bar, 
Birmingham, have issued a useful abridged catalo of 
84 pages. Illustrations and are given in sufficient 
detail for general purposes and tables of prices for each 
size, &c. Reference numbers are added so that a rome 
detailed catalogue of any item may be sent for if requi: 

A new special catal comes from the same firm stating 
full particulars and prices for trailing cable sockets 
and Plugs for air-break gate-end boxes, suitable for 
c. and a.c. circuits up to volts. These fittings are 
suitable for factories and non-fiery mines where a con- 
venient ive is wanted for connections with portable 
tools. lug is interlocked with the breaker to 
prevent withirawal while the current is flowing. The 
mountings are for the wall or stand on floor as required. 


Coal Conveying Plant.—Conveying plant for coal, &c., is 
being rapidly developed, chiefly owing to the opportunities 
offered by large electric generating stations and improved 
organisation at pit heals. Messrs. Edward Bennis and 
Co., Limited, Little Hulton, Bolton, and 28, Victoria- 
street, 8.W. 1, send us a catalogue illustrating many 
forms of this machinery. Link, bucket, band and screw 
conveyers are all used to unload barges and deliver to 
stores or direct to the furnace hoppers. For ash removal 
the vacuum system is favoured for large installations, the 

lant being adapted for extracting soot and dust from 
—s hae flues and economisers — In many cases 
t spreads over large areas, bringing in coal, 
oupetyt g furnaces and clearing away the refuse. At 
many points automatic control is ingeniously and 
effectively established. 
Fuel.—When coal was the only’fuel many 
a respectable millowner clung to the idea that the 
cheapest must be the most profitable ; while the technical 
r—and the intelligent stoker, for that matter— 
insisted that value-in-use not always humbly follow 
exchange value. Coal is now a subject of respectful, 
even learned, study. Liquid fuel users are going through 
rd er ee process and are —s that —- 

a it way and many wrong ways 0’ in, trol, 
benzol and oil. A series of tests with these three fuels 
was made by Messrs. Brown Brothers, Great Eastern- 
street, E.C. 2, with the 10-h.p. engines of a motor car, 
the special purpose being to demonstrate the merits of 
their “Calo” air heater, described in these notes of 
January 11. Many useful res are given, the general 
effect being that “‘war petrol’ requires a higher preheat 
than ‘ petrol” to make it burn economically, and that 
benzol and oil must be preheated to certain degrees suit- 
able to each. Turning benzol into a suitable burning 
gas requires a gréat deal of heat ; it was found that air 
entering the carburettor at 100 deg. F. dropped to 
37 deg. F. in the induction pipe. 


“Bteel Driving Belts.—The information wanted, especially 
by mill owners and millwrights, about these belts, is to 
some extent supplied by a catalogue from Steel Belts, 
Limited, Granby row, chester, and an enclosed paper 
by Mr. B. D. Potter. It is now fairly well known that 
steel belts can be used successfully and with economy ; 
provided the pulleys run true, and are substantial, that 
the shafts are very truly aligned, and that these true 
conditions can be maintained. Mr. Potter frankly 
emphasises these points. The pulleys must be flat and 
have a special friction surface, but existing pulleys can 
sare be so adapted, including rope grooved pulleys. 

catal shows chiefly main drives, for mills, from 
engine to line shafting. exceptions are, however, 
interesting, and include a stone crusher using 18 h.p., 
driven by a steel belt 4in. wide ; both pulleys are 33 in. 
diameter, and only 9 ft. 5$ in. apart at centres. There 
is also a drive from _ pee to dynamo, of 50 h.p., 
by a 4 in. steel belt, pulleys 8 ft. and 2 ft. diameters 
and 17 ft. 6 in. apart at centres. There is also a case of 
@ vertical drive of 100 h.p. by an 8 in. steel belt. The 
main drives, of usual form—4.e., with large pulleys and 
long centre distances—are numerous. The highest and 
lowest belt velocities mentioned are 2,800 ft. per minute 
and 1,584 ft. per minute. The steel belt is almost a rigid 
drive, the loss of power by slip being estimated at 0.5 per 
cent., as compared with 6 per cent. for —- and 4 per 
cent. for leather. Millwrights do not like belt slip to be 
represented entirely as loss of power—it is also a safety 
characteristic—not necessary in every drive, but in some 
cases very much required. The steel belt takes less 
width room and less sagging room. In cost it is less 
than leather or ropes w. new leys are included. 
A charcoal steel is used, rough rolled at red heat, cold 
rolled to thicknesses of 0.2 mm. to 0.9 mm. and hardened ; 


THE GERMAN EXPLOSIVES INDUSTRY. 


THe Dynamite Company, formerly Alfred Nobel 
and Co., Hamburg, shows profits from manufacture, 
dividends, interest, &c., for last year, amounting to 
12,827,218 marks, against 15,762,055 marks for the 
—- year. This, however, is not synonymous with a 
ecrease oO peony a sum of 5,000,000 marks having 
been put aside as security in connection with obligations 
arising from military contracts during the war; in 
—- years a similar reserve for the same 
been deducted from the profits. The report states 
that the extensive new buil and extensions under- 
taken in harmony with the Hindenburg p e, 
have, for the greater Fe Br ge completed, although a 
portion will only be finished during the current r. 
As some of these extensions were in use during tor7, 
it may be taken that the turnover, and with it the profits, 
have increased rather than receded. Buildings, works, 
sites, &c., figure in the balance-sheet for 18,513,835 marks 
at the end of December, 1917, against 1,136,074 marks 
— months ee. The ner rp and new instal- 
lations are consequently responsible for an increase of 
about ee tage marks, but the cotesl ention has been 
considerably higher; owing to the wages and the 
high prices for raw materials, the po Ae calculations 
were very materially exceeded, so that it was impossible 
fully to write them off, as had been desired. Several 
reserves, or addition to funds, have been dispensed with, 
but the dividend has been maintained at 20 per cent. 
Claims on connected companies have risen from 
49,200,000 marks to 94,200,000 marks. The firm has 
found it expedient to avail itself of a bank credit amount- 
ing to 19,700,000 marks, and a credit from the military 
authorities of 17,100,000 marks in connection with its 


a extensions. 
m.. e hag erg mag oe ap ag by sage Berlin, 
pa: per cent. for year, as for the preceding 
year. This company also, in obedience to the Hindenburg 
P e, has had to go in for large extensions, which, 
with welfare installations, far exceeded the capacity of 
the increased capital of 33,000,000 marks, but h 
mostly have been covered beforehand; further sub- 
stantial sums under the same heads have been and will 
have to be paid in the course of the current year. The 
war tax reserves have been previously deducted from 
the figures. From different sources, including a sub- 
stantial figure carried forward, a sum of 23,399,117 marks 
becomes available against 26,331,765 marks, for the 
revious year. A sum of 5,000,000 marks is reserved 
or peace reconstruction, besides other reserves and 
writings-off on old installations, and the actual surplus 
amounts to 12,298,438 marks, against 14,699,401 marks 
for 1916. The dividend absorbs 6,600,000 marks, and 
4,676,240 marks are carried forward against 6,577,264, 
marks in the former balance-sheet. The report says that 
the building programme, in spite of many difficulties, 
has been carried out, all the new buildings been put 
in use during 1917, and the turnover had materially 
increased. It was necessary to provide for new peace 
contingencies, in connection with which experience 
gained during the war would prove helpful. The figures 
in the balance-sheet are materially altered; land and 
buildings have risen from 6,867,681 marks to 17,220,734 
marks, machines from 19 marks to 9,012,214 marks, 
utensils, &c., from 25 marks to 958,941 marks, stores, 
&c., from 23,109,567 marks to 49,152,220 marks, &. 





SHIPBUILDING IN FINLAND.—A distinct activity pre- 
vails in Finland in the matter of increased shipbuilding, 
and special attention is being paid to the building of 
wooden vessels; thus, a vessel of 1,600 tons gross is 
being constructed. 





ComMITTEE ON Propuction.—Mr. E. C. K. Gonner, 
of the University of Liverpool, has been appointed by the 
Prime Minister to be an additional chairman a the 
Committee on Producti Mr. G is a member 
of the staff of the Ministry of Food, and a well-known 
authority on economics. 








TRONSTONE IN NETHERLANDS InpDIA.—According to 
The London and China Telegraph, a telegram appearing 
in the Dutch newspapers states that iron-ore beds, 
estimated to contain upwards of a 1,000,000,000 tons, 
the exploitation of which would be easy, have been 
a in the Verbeek Mountains, in the island of 

e 





Biast Furnace Stace in ConcreTe.—Tests on con- 
crete made with blast furnace slag at the University of 
See indications of the satisfact nature of 
this t a gregate, reports Engineering News-Record, 
New York. ti) pression tests show slag and bank 
sand as used in 1:2:4 concrete to be 17 cent. stronger 
than concrete made with pebbles and bank sand. (2) 





tensile strength, 95 tons ad square inch. Evidently 
there is a future for steel belting, and the catalogue 
gives some useful information as to the special conditions 
suitable for it. 





Tae Iwnstrrorion or Locomotive EncmIvgErs 
(Lonpon), LeEps Centre.—On the proposal of Mr. Nor- 
man Lockyer, and with the willing approval of Mr. Stamer, 
the committee have unanimously the courteous 
invitation to visit the N.E.R. locomotive works at 
Darlington, on the 25th inst. They ask all the members 
who Facer A can to make a special effort to be present. 
Mem ill proceed by tram to locomotive works office, 
where they will be received by Mr. Stamer, and a brief 
description of the works will be given. Small block 

will be issued. Members can choose which shops 
they wish to see specially, and can divide and be grouped 
accordingly at the office before entering the works. 





te made with slag and bank sand shows greater 
elasticity and resistance to fracture than pebble con- 
crete. (3) Weight of slag and bank sand concrete is 
16 per cent. less than pebble concrete for a 1:2:4 mixture. 
(4) Tensile —— of 1:3 slag mortar is 12-5 per cent 
higher than bank sand mortar and 62 cent. higher 
than standard Ottawa sand mortar. (8) Bond st h 
of slag and bank sand concrete is 15 per cent. higher 

1:2:4 pebble concrete. (6) Slag and bank sand concrete 
withstands temperature than crushed stone and 
bank sand concrete. (7) Transverse beam tests com- 
paring strength of and bank sand beams with 
crushed stone (1:2:4 ure) show slag beams to be 
42 per cent. stronger. (8) Slag concrete withstands 
action of acids better than do crushed stone samples. 
(9) No appreciable corrosion of steel embedded in slag 
concrete is noted at the end of one . (10) Slag 
concrete resists shock and impact m more success: 


fully than pebble or crushed stone concrete. 
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7°99 
relates to the,carburisation of iron and steel articles of various 
“ ”»T STRA EN MINING, METALLURGY AND METAL-WORKING. kinds for the of case-hardening them. A to 
ENGINEERING ILLU TED PAT T A. Hea Pit Furnaces. | the invention, carburisation of fom ond steel articles for the 


RECORD. 


ABSTRAOTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE AOT OF 1907. 


number of views given in the Specification Drawings is stated 
wt 4 tye Fy is mentioned the Specification is not 


advertisement o, 
ioe notice at the Patent Offs opposition to the grant of a 
atent on any grounds me: in the Act. 
AGRICULTURAL APPLIANCES. 
114,811. Ameeee a8 - ee Cates Raginesing 
c irmingham . . on, 
Birmingham, and Cc. E. Simms, tninminghasn, Motor 


Tractors. (2 Fis) May 5, 1917. —-The invention consists of 
the lt E.. hereinafter described in or relating to motor 
tractors. In constructing the eae motor tractor the frame 
of the vehicle is made of two longitudinal parallel bars or members 
4, preferably of a channel shape in cross-section, and transverse 





























(neee) 


or crossing bars or members b, preferably of the same cross-section 
as the longitudinal bars. On the rear transverse or crossi 
bars b of the frame a water ballast tank f is arranged, which tan 

may be filled with water or other ballast when the tragtor is to run 
on ordinary macadam or like roads in order to ensure the requisite 
weight to obtain proper adhesion of the wheels g of the tractor 
on the road for traction purposes, the water tank being emptied 
when the tractor is to be used on agricultural land so as thereby 
to reduce the weight of the vehicle. (Accepted April 24, 1918.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


114,774. Smith and Coventry, Limited, and I. H. 
t, lord, Manchester. ng Machines. (5 Figs.) 
October 13, 1917. —This invention relates to milling machines, 


-— portloutarly to machines in which racks are produced by 

The invention comprises the couthtantien with the 

s spina carrying the milling cutter and having a spiral wheel 

reon, of two care or shafts, each in driving connection = 
said spiral wheel, one of said spindles or shafts women eB 

r shaft and having thereon two spiral pinions, one of r 

d and the other of left-hand pitch, the one pinion ariting 

the — cutter spindle direct, whilst the other drives it through 

the sec: spindle aforesaid. "The milling cutter spindle a has 


a | 




















thereon a spiral wheel 6 which is engaged by two spiral wheels 
¢,d. The wheel c is secured upon a spindle ¢ with the 
spindle a, and the pinion d is mounted‘upon the power shaft or 
—- jf. The latter has a second spiral pinion g thereon of 
pposite pitch to the wheel d, and such pinion g drives the spindle e 
on e ng with the wheel c thereon, the latter engaging in the 
manner of a spur wheel with the spiral wheel } on the cutter 
spindle a. With the aforesaid phaerge rape the right-hand and 
rene sateal péntons 4, g, ca voghy SS EE 
more or less ced condition, and owing to the poo 
of the driving gears, the amount of power which can be e tly 
transmitted to the cutter spindle is greatly increased. (Accepted 
April 24, 1918.) 


114,751. Sahlin, London. iting 

(3 Figs.) August 9, 1917.—This invention relates to the con- 

struction of heating pit furnaces. According to this invention, 

it is proposed to = the line of Ee by a plate = on 

a number of lo nal joists, which in their turn are suppo: 

by concrete or brick piers, the arrangement being such t nt 4 
air can circulate under the bottom plate and between the su; 
rting joists along the entire of the furnace. 

Furnace comprises a continuous chamber 1, divided near the top 

y means of a number of arches into a plurality of separate pits 


*s furnished with covers 3. The bottom of the furnace c 


ber 

,% supported on a plate 4 resting on a plurality of longitudinally 
d joists 5, Snich, in their turn, are supported by concrete 

7 rick piers 6, the arrangement being such that the air can 
cieeulete under the bottom plate 4 and between the supporting 
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joists 5 from one end of the furnace to the other. A plurality of 
vertically disposed joists 7 are arranged between the back wall 
of the furnace and the concrete wall 8 constituting the ditch; 
= we Eng: which constitute a series of vertical flues or air 
, are suppo ported on the plate 4 and extend up to the level 
ofthe the top of the pit where they are covered by a suitable grating 9. 
The front of the furnace is formed by a row of chambers 10 
built in concrete in which the pans, for ee the = 
passes from the furnace down the spout 11, are ada to be 
laced and from whence they are removed through apertures 12 
urnished with covers 13. Between the concrete arches of the 
chambers 10 and the upright wall 14 forming the front of the 
ditch and the front brick wall of the furnace a space is left in 
which a further series of joists 15 covered by a grating 16 is 
yas. such joists forming a further series of flues or air shafts. 
(Accepted April 24. 1918.) 


111,104. J.T. Dixon, Detroit, U.S.A. Electric Furnaces. 
(2 Figs.) October 14, 1916.—The invention has reference to steel 
Sarneses of the type in which the ares which supply the heat are 
formed by currents passing from and to movable electrodes 
suspended above the bath. Three-phase current is delivered 
over the mains 10, 11 and 12 to two Scott-connected transformers 
whose primaries are shown at 13 and 14 and whose secondaries 
15 and 16 supply current of very high ampe to the four 
electrodes 17, 18, 19 and 20. The bath or material to be acted 
upon, shown at 21, is carried by a suitable crucible 22. It will be 
seen that each pair of electrodes 17, 18, and 19, 20 res ively, 
belongs virtually to an independent single-phase circuit since all 
the current passing through either member of either pair finds 
its way back through the other member of the same pair. The 
consequence is that either 17 or 18 may be much nearerthe bath 21 
than the other member of its own pair, and may indeed be in 
actual contact with the bath, thereby extinguishing the arc 
beneath it, without necessarily betraying the fact through an 











ammeter. This follows from the fact that the nomen length of 
one of a pair of such arcs may well or the d in 
length of the other arc, thereby producing the aoe total resistance 
as existed when the arcs were equal. The ntee has found 
that by supplying an electrical connection, as by the conductor 23, 
between the neutral points of the two secondaries 15 and 16, the 
necessity for voltmeter or potential readings or control is entirely 
obviated, and the problem of regulation can thus be _— toa 
simple ampere or current volume reading or control. By employ- 
ing the connection 23 the current leaving any one of the four 
— 17, 18, 19 and 20, does not return a ——— 
the single electrode which is directly connected to 
as itself. The consequence is that, if the electrode 17, 17, 

for instance, approaches too near to the bath 21, thus shortening 
its arc, a single ammeter related exclusivel to its appropriate 
supply conductor will indicate an increase of current 

the fact that one certain electrode is too near the bath. (Accepted | 
April 17, 1918.) 


114,446. W. Fennell, and The British 
Limited, Gloucester. 








Company, Case-Hardening Iron 
Steel Articles. (5 Figs.) January 27, 1917.—This invention 


purpose of case-hardening them, is effected by a solid carburisi: 
or case-hardening composition or material (hereinafter called the 


carburis material) in the presence of under a 
su pressure, say, of the order o about 5 Ib. to the 
square inch and 


Js my , within an externally-heated closed 
or ab pd oe nafter — &@ muffle) in which the 
the articles are placed, and in which the gas or 
is generated. The muffle is i in the form of a 
cylindrical metal tube a, arranged to extend in a horizontal 
or y inclined direction through a furnace chamber } in the 
opposite end walls of which it is mounted to rotate in a ty 
manner. The tube is closed at one end and m4 
convenient means. ~~ other end of the tube a is sie provid 
removal of which the 


with a removable gastight closure i, by 

articles j to be carburised and the carburising and or Ne nen 

pomene material k can be readily introd: and hich 
he heated carburised articles and remaining carburised material 











can be afterward withdrawn. The cover i may be a plate secured 
=e ight manner to the flanged outer end of the tube a, and 
ing, on its inner side, by means of rods m, an inner plate o 
that serves to at that end of the tube the articles and 
carburising material within the externally-heated portion of the 
Se ternal transversely arranged plate n fixed in 
tube, and constituting, it =e be, the end wall thereof, 
Ban Finney for the te end portion of the tube. 
The furnace chamber } burns soli: cas cupperted on 9 Ge 
and su the muffle. Att ABT pit and ta 


chimney, When the muffle ais filled with the 
and gas or beet ope A rial & and articles j, the cover 
secured in place and the tube rotated, the carburising and gas or 


vapour-producing material and articles will be pt to move 
one over the other so as to be brought into effective contact 
with each other, and gas or vapour will be evolved from the 
carburising material, but as such ey or vapour is prevented from 

ing from the muffle it will rise in pressure and assist in the 
rapid carburisation of the articles, the depth of car jon 
7 Ti) upon the duration of the process. (Accepted April 17, 


PUMPS. 


- 114,787. Albion Motor Car Company, Scots- 
toun, and T. B. Murray, Scotstoun. 
(2 Figs.) November 28, 10917.—The invention relates to 
mechanical lubricators of the type in which a pump element 
mounted upon a rotating yh is operated by a stationary rey A] 
and delivers to successivel vered ports on rotation of 
dise. The disc is rotated by ratc “ratchet mechanism from an 
driven shaft. The pump element A is mounted upon a disc 
having ratchet teeth B ad its sriphery and retained against 
retrograde movement b jonary blade-spring pawl ©. 
Adjacent to the disc, an on an axis parallel with its axis, isa 
lever D rocked by crank-pin E on an engine-driven shaft 
The crank-pin has on it‘an externally spherical anti-friction roller 























jaw H formed on the lever. On the lever D are 

a f two pawis J, K, ——— A. 4 springs in suchwise that 
they my eg < . = A teeth ~% > order Lm 
the paw! < anes Aydt own out of engagemen’ 
=n is desired wok ie uce beg pen my oe yoy toa ioe 
there is pro on it a finger M adapted to be engaged 
pln Fen ceern ene ek 5 re eee 
case and provided with a hand button P. A sp R controls 
endwise movement of the shaft N, so that the. bu ton yA be 
withdrawn slightly and a detent with either 
recesses, and pin T so held either out of or in naw E with 
the finger M, in the latter case so raising GD a K by means 
the r M that it is held clear of the ratchet teeth B thr woe 
its stroke. (Accepted April 24, 1918.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
114,473. O.P. Macfarlane, London. Steam Generators. 
(14 Figs.) Fs ape me 1917.—The invention consists in apparatus for 
laew nme | the circulation of the fluid in a steam generator com- 
rising saddle-like chambers partially surrounding a portion of the the 
urnace flue or flues or tubes and of gradually me 
from the opening u ds ont carmaunind te © heed © tT hoods 
of gradually expending ores rem us ont t0 to othe other, ond of © 
semicircular or arcuate formation in cross-section. When 
ying the dealt with, the steam generators as shown in which 
single flue is dealt =_— there is mage over the flue two saddle- 
like members B, Bl series of nent or ae 





together so as to make a flexible bandil , having 
that enclose a space around the tube through onl ‘the a & win 
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pare, She easing being of ouch coniguetion on that the water at 
entrance 


Ted soees eek of tom ee aot There is secured to the 


rom. ends of such ~ x members, hood or nozzle 
caning, C, Cl, preferabl om $b. of semicircular or oe peed jon, 
80 


he bub 


current of water and steam with 




















weary 


such after it has passed between the confined area of the saddle 
members and the circumference of the flue. It is preferred to 
arrange upon the outer end of this deflecting hood, two comblike 
plates E, El, to break up the steam and, ky far as BT pemynnt , prevent 
riming or wet steam from passing. mbers are 

fed together by bolts J and shackle ad pt. devices H, these 
simple means ———s saddles and fittings to be applied without 
in any way in’ ay or modifying the construction of the boiler 
or tube. (Accepted April 17, 1918.) 


114,497. W. 7. Holehouse, 
house, Bradford. Mech (5 Figs. 
outs 19, 1917. ria 5 invention relates to mechanical stokers 

r boiler furnaces. R is the 


x : _— ines an shaft on bn rae f pm 
moune a riving 
unconnected w Li chats, eae 


ng a cam C, Around 
. Kens o hereinafter described, is 
mounted a a tindrical case 8 contai a coil spring 5! (Fig. 2) 
having one end fastened to the case ivi 


the other to the 
A recess 85 is formed in the case to receive a catch 


The ae compr 
The shoyel works in a shovel- 
; the feed- 
box F, having a feed ram F! adapted to deliver the fuel in a 


Fig. 1. 











direction away from the furnace. 
ee ae 


position, that is b 
spring catch wiil be in its 
and shovel immovable. The shaft 


eee, ome Eee ts pee = to take 


) | turbine with a rearward turbine, c the speed 


the force of ney shovel. Fora “ coker” stoker it is only necessary 
away the spring catch and lever connected therew: 
and the shovel will have a continuous circular motion for the 
delivering of coal to the furnace. (Accepted April 17, 1918.) 
114,7 Boveri und Cie, Baden, 
. Installa . (2 Figs.) May 4, 
1917.—In marine turbines it is a usual e ent to arrange 
the f 


of q Pe ‘oposed 

nite the pn portion or low-pressure forward po’ 
arrange the exhaust ends ther in the middle or at both ends 
of the casing. According to present invention, the two above- 
mentioned arrangements each of which is known. per se are com- 
bined ther with the addit: — novel feature that the rear- 
ward turbine is now common exhaust space of a 
double-sided forward turbine a two portions operating in 
rallel, that is to say, in the middle of the casing. In Fig. 1, 
a is the high-pressure turbine, 6 the double-ended low-pressure 


Pig. 1. 
\7 


(e\ 





are) 





ah d the propeller 
shaft with propeller ¢, f the steam ~ y pipe pressure 
turbine, f the steam s' upply pipe to rearward = ne, A and i 
are pipes connecting t st nten et portion and low-pressure 
portion, & is a controlling valve for a travel, J is a valve for 
ee travel, and m nm are stop valves in ‘the connecting 
diver pes handi. The latter allow of equaising to some extent the 
ee of the power to the two driving shafts, in the case of 
loads and amounts of , by closing one of these valves 
ond thereby reducing the cross-section of the inlet. In vig. 3, 2, 
which is a longitudinal section of a turbine according to 
present invention, o is the rotor with the sete ty turbine 
ra eney PP; eA is the common exhaust pe rth rw he rearward 
turbine 7,r (also ouble in this example), is the inlet chamber 
Po 3) steam supply to the rearward turbine. (Accepted April24, 


ge 


» Glasgow. | 

1917, 17th invention relates 
draught and adapted for ~~ dy oil or coal on 

. According to the invention, an interfering connection is 
inte between a movable h member on the furnace door 
and an » A ay 4 ~y4 5 — oil-supply pipe. 1 denotes the 
furnace door hinged to furnace front and adapted to be 
locked K, aunt position bay means of a latch element 2 movable 
from the position in which it obstructs the opening movement of 


-- 


Fig. 2. 





ied, and J. H. 

September 18, 
rating on forced 
, or both coal and 




















the door. Mounted on the door 1 is a latch member 3 engageable 
with a stationary catch 4 and adapted to be lifted when the door 
isto be opened. 5 denotes an oil cock from which a connection 6 
is taken to the oil burner. Fitted to the handle 7 of the oil 
cock 5 is a depending extension 8 which, when the cock is in 
open oe pene. obstructs the latch member 3 and prevents the 

m being lifted to on the furnace door, the extension 8 
being so dimensioned that the path of the latch member 3 is 
cleared of obstruction A after the cock has been_turned to 
closed position. (Accepted April 17, 1918.) 

114,550. James Howden and Company, Limited, 
J.H. Hume, Furnace Fronts. (3 a July 14, 
1917.—Thisinvention relates to fronts for forced-draught furnaces. 
A bot on to the nye is with an 
upper manually-opera! ve or valves controlling ports above 
the grate and at each side of the firing entrance, and 
ee eee Saee oat Oe 
an © also above the te for admission A ne hme use in 

go , such opening being located directly 
door, supply of air for i oil Sele ‘controled bys 
manually-operable valve independent of the valve or ves 
controlling the ports for admission of air for combustion of coal. 
The furnace front 1 is constituted by a casting formed at each 
side of the firing entrance with a port controlled by a butterfly 





, and, in addition, with | The 


valve 2, the valves 2 being mounted on a common spindle and 
. 1 as clear 
lines 


rewith, | th 


us conjointly. 4 denotes furnace 

to which is a latch element 5 shown in full lines in 

Se ee tee ele teins cee. 
a ee vent the door from being 


opened. 6 denotes 
upper alae Woes ens ce together and controlling ports for 
ae a ie entrance. Above the firing entrance 











is an Lag 3g and guiding chamber 8 in which is fitted an 

oil burner, the on of air to said chamber 8 being by way of 

Sp 10 a aolied by a manually-operable slide valve .. 
denotes the cock controling the flow of oil through the pi 

to the oil burner, said cock being o ~9 ge’ connected wi the 

device 5 for locking the furnace door 4. (Accepted April 17, 


1918.) 

114,573. James Howden and Co., Limited, and J. H. 
Hume, Glasgow. Smoke-box Doors. (4 Figs.) Septem- 
ber 4, 1917.—This invention relates to an improved smoke-box 
door. There are secured to the stile plate 1 angle brackets 2, 
each forming a stationary hinge demest with which co-operates 
a@ movable element 3 secured to the door 4. Between the 
co-operating hinge elements 2, 3, is fitted, so as to be slidable 


in a direction parallel me a ihe ge of the hinge, a device 
t's by - pe te AL = an geny ars ‘secured. wedges 
proper 6, one end of one we ving a pro e 
adapted to be struck by a hammer so as to eave the eae bar > 
and thereby to bring the wedge proper 6 out of nie g engage 
ment with seating faces presented by the hinged elements, 2. 
(Accepted April 17, 1918. ee 
114,478. A. E. L. Ashton-on-Mersey. Steam 
Condensers. (3 Figs.) aril 5, 1917.—This invention relates 
to surface condensers in which the tubeplates are braced or 
stayed copes distortion. According to thisinvention, instead 
of attaching tension stays to the end covers, there is provided 
within the main cover a separate skeleton cover or grid 
the tension stays are secured. This skeleton cover or grid may 
he body by means of collar bolts, and 
will not be disturbed by the oA of the end covers. 








4 Fig. pe 
? 
































tre 478) 


shell of the condenser is indicated by 4 and the tubeplate byI5. 

skeleton cover or grid 6 extends over the whole area of the 

te, the latter, as well as the grid 6, being attached to the 
flange 7 on the end of the condenser shell. 


tu 








